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THE BOOK PUBLISHING TRADES AND INTERNATIONAL 
COPYRIGHT. 

A recent inquiry set afoot by this journal discovered 
that the sale of cheap books throughout the country 
is even larger than is generally supposed, and there is 
not any evidence, at least we could not find any, to 
sustain the assertion that the taste for these cheap 
reprints is on the wane. Competition in their produc- 
tion, itis true, is growing closer and closer, and con- 
sequently profit in making and vending them has 
been greatly reduced of late, and is likely to suffer a 
still further decline. Twenty-five cent editions, once 
regarded as remarkably cheap, are giving way to 
equally good editions retailing at fifteen and ten cents, 
and indeed the same books are now being published 
in a still cheaper form, though in smaller type, selling 
for six and three cents, and there are those who be- 
lieve that editions like those last mentioned will yet 
be had for one cent the volume. 

Examining the objections advanced by those op- 
posed to the conditions now prevailing in the pub- 
lishing trades, the non-partisan, if familiar with the 
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change that has come through the introduction of 
‘“‘echeap editions,” will hardly fail to conclude that 
self-interest on this as well ac on the other side of 
the water has much to do with the demand for inter- 
national copyright, and that the objectors to the pres- 
ent condition have not, in their haste, fairly consid- 
ered the advantages which the general public are now 
and have long been enjoying because of this condi- 
tion. Works of the masters of fiction, the faculty of 
learning, are now distributed at trifling cost among a 
multitude who could not hope, under the restrictions 
proposed, to have easy access to them. Does any one 
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doubt that the taste of the public has been improved 
by this general distribution of good literature? If he 
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: does, let him compare the titles of the paper-covered 


| books at the railway news stand and of his stationer’s 
'with those of the “dime novels,” the “penny dread- 
fuls,” of the years agone, let him inquire into the sales 
of these cheap editions of the best authors, and com- 
pare them with the demand and supply of these same 
works when they were published only in expensive 
| form. 

The supply of cheap literature has begotten the de- 
mand, and this has grown apace with what it fed on. 
What but this and the consequent taste which this 
has inculeated could have led to the wonderful de- 
velopment of the publishing trades which we see 
around us? Ought we to do anything to restrict this 
industry ? 

The moral point which has been thrust forward so 
prominently in this debate, and which some allege to 
be the most important point at issue, may not, betause 
of this assumed importance, be left out in a considera- 
tion of the subject. To the average mind it will ap- 
pear that if we demand no more of the foreigner than 
he accords to us we cannot be held, even by the se- 
verest moralist, to be his debtor or be fairly accused of 
withholding from him his due. An American book is 
scarcely any, if at all, more secure in England than 
an English one is here, for, though it is thought by 
some that, under British laws, prior publication in 
England will secure the work of an American author, 
the fact has by no means been established as yet, and 
there is a growing opinion that it will uot be. 

That there is a strong desire in England for a recip- 
rocal copyright law there is no doubt, but are we mo- 
rally bound to accede to it? If so, it would seem to 
follow that we ought to aceede to the other and simi- 
larly expressed desire of reciprocity of trade, and we 
do not remember that the moralist has made an issue 
here. 

It may be said in closing that the publishers them- 
selves are far from united upon the question of inter- 
national copyright, and that the solicitude evinced by 
many of them for the native author seems almost un- 
necessary upon a review of the evidence recently col- 
lected by us from the entire city trade as to authors’ 
sales. Good literary work is in large demand, and 
those who can furnish it, so we learn, have more orders 


than they can fill at remunerative prices. 
+ orem 


Action of Sea Water upon Cast Iron, 
BY CARTER NAPIER DRAPER. 

The results of the long continued immersion of cast 
iron in sea water are well known, and examples may be 
found in most of the books of reference. The most 
frequently cited instance is perhaps that related by 
Berzelius,* of cannon balls which were raised at Carls- 
erona from a ship sunk for fifty years, and which had 
become converted through one-third of their mass into 

‘a porous graphitic substance, which became strongly 
heated when exposed to the air for a quarter of an 
hour.” The chemical change which cast iron under- 
goes under these circumstances is usually stated to con- 
sist in the removal of the greater part of the iron, the 
residue consisting of graphite and a graphitic sub- 
stance, FeC,. 

I have recently been indebted to the kindness of 
Mr. John P. Griffith, C.E., of the Dublin Port and 
Docks Board, for a epenimen of gray cast iron which 
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was broken from an old rail taken from a graving slip 
in the port of Dublin, and believed to have been laid 
in 1883. The rail was at about half tide level, and it 
may be therefore assumed that it was for twenty-five 
years immersed in sea water, and for a like period ex- 
posed to the action of the atmosphere. The fragment 
of iron weighed 557°31 grms., and measured 85 by 52 
mm., with a depth of 20mm. On its lateral surfaces 
it was slightly incrusted with sesquioxide. The upper 
surface fora depth of 7 mm. had been converted into 
a brown gray graphitoidal substance, which was with- 
out difficulty removed with a knife, leaving the surface 
of the iron bright and free from any adherent coating. 
During the operation of removing the easily pulveru- 
lent layer, the mass of iron became hot, not hot enough 
to cause inconvenience in handling, but hot enough to 
enable it to be very sensibly warm to the touch after 
the lapse of half an hour. 

The quantity of altered cast iron thus removed 
weighed 67°59 grms., and was examined with the follow- 
ing results: It was wholly attracted by the magnet. 
Treated with dilute hydrochloric acid it evolved hy- 
drogen, giving a pale green solution of ferrous chloride 
and a residue of graphite. The carbon was determined 
by the method of Weyl. The finely powdered sub- 
stance, with excess of strong hydrochloric acid, was 
placed in a platinum dish, connected with the positive 
element of two Smee cells, while a platinum wire 
terminal from the negative dipped into the liquid. 
After twenty-four hours the contents of the dish were 
transferred to a filter, washed, dried, and wejghed : 
2°66 grins. of substance gave a carbon residue weighing 
0°631 grm. = 23°6 per cent of carbon. By the reaetion 
with free iodine abundant evidence of the presence of 
unoxidized iron (doubtless existing as FeC;) was ob- 
tained.—Chem. WNevvs. 

—— +0 
Invention of the Power Loom, 

In view of the great importance of the power loom, 
it is perhaps well not to forget the name of its inven- 
tor, so that the lapse of time may not obliterate it, 
and his. invention be contended for by a number of 
claimants, as is the case with so many others. 

In the year 1793, a Scotchman, by the name of An- 
drew Kinloch, who was an instrument maker by profes- 
sion, with the assistance of an old watchmaker built the 
first two power looms that were ever constructed in 
his little shop, in a monastery in Glasgow. The 
money necessary was furnished by two merchants of 
the city. The actuation of the looms was effected by 
a common crank, and after about fifty yards of good 
fabric had been woven on them, the experiment was 
considered to be successful. Kinloch at once received 
an order to build forty others, and the first forty-two 
looms were afterward operated by water power at 
Milton, in the vicinity of Dumbarton, Scotland. He 
was also appointed superintendent of the mill, and 
taught two pupilé to become loom fixers. One of 
them, Walter M’Lutheon, was for many years after- 
ward superintendent of the Wellington Mill, Hutche- 
ston, near Glasgow, while the other, Archibald Bar- 
lay, received a similar position in the Coterine Mills, 
in Ayrshire. These two men were the first who used 
a screw wrench for regulating a power loom. The 
walls of the small old mill at Milton are still standing, 
overrun with ivy, as a hoary reminiscence of bygone 
days. The old wheel house still contains the water 
wheel of thirty-three feet diameter, used for actuating 
the looms. Two of the old looms had even been pre- 
served, and were to be sent to the London world’s 
exhibition of 1851. It happened, however, that the 
warehouse in which they were kept was destroyed by 
fire, and the looms shared the same fate. 

After having been in operation for about twenty 
years, the mill was finally suspended in 1813, because 
it was not sufficiently remunerative. The beaming 
and sizing machine had not yet been invented. A 
firm at Paisley, Scotland, bought the forty looms, and 
operated them for a number of years with steam 
power. A short time after their purchase, however, 
the beaming and sizing machine was introduced in 
Glasgow, by which power loom weaving became re- 
munerative, and within a few years after thousands of 
such looms were built and operated both in Eng- 
land and Scotland. In 1842, Walter M’Lutheon was 
still superintendent of the Wellington Mills in Glas- 
gow, and also old Mr. Kinloch was still alive. He 
went once on a visit to Glasgow, and the bosses, fixers, 
and beamers of the already numerous mills in Glasgow 
celebrated the occasion by tendering him a sumptu- 
ous dinner. At the close a collection was taken up 
for the old man, which resulted in sixty pounds. He 
spoke of his early trials and mishaps, and said that, 
in Scotland, the weavers had offered no opposition to 
his invention. It had been otherwise in England, 
however, where the hand loom weavers had been of 
the opinion that they would be reduced to starvation 
by the introduction of the power loom. The first mill, 
at Staleybridge, England, which he had fitted up with 
one hundred looms, had been destroyed and burned 
during the night. It had been rebuilt shortly after- 





ward, however, and fitted out on a larger scale than 
before. His life had been threatened repeatedly, for 
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which reason he had lived for some time in America, 
where he had on all sides been received with open arms, 
and every facility had been offered him to introduce 
his loomin the different parts of the country. A*few 
years afterward his looms had been introduced all 
over the continent of Europe.—Industrial Record. 
—_—__—  —~+- +e 


Blow Holes. 
The presence of blow holes in steel ingots has been 
accounted for by many ingenious hypotheses, and it 
would take several columns to relate all the theories 
that have been put forth to explain their formation. 
The latest exposition of the causes at work in produc- 
ing this defect in steel castings comes from the pen of 
Mr. W. F. Darfee,* and has the merit of simplicity, 
while it offers an explanation which appears to fit the 
facts better than some. It will be remembered that 
in an ingot of mild steel the blow holes are not uni- 
formly diffused through the mass, but are congregated 
in a band which, as seen in a cross section of the ingot, 
runs parallel with the sides, at a distance varying from 
% in. to2 in. from the edges. Now, whatever may be 
the nature and origin of the gases which have created 
the cavities, it is evident that a mechanical cause 
must be sought to account for their symmetrical ar- 
rangement in the mass of the metal. Mr. Durfee 
finds an analogy to the action which takes place in 
pouring an ingot in the blowing apparatus called the 
tromp, used in furnishing the blast for the forges of 
Catalonia. In this instrument a vertical pipe several 
feet in height connects two vessels. The upper vessel 
is kept filled with water, while the lower, which is 
closed, is connected by a tube with the tuyere of the 
furnace. At a short distance from the top of the 
vertical pipe there are a number of air inlets, while the 
mouth of the pipe is closed by a valve. When 
this valve is raised the water rushes down, and 
by its descent it draws in air through the holes 
provided for it. The air and water descend to- 
gether into the lower box, which acts as a separator ; 
the air at a moderate pressure rushes through a tuyere 
into the fire, while the water escapes through an open- 
ing which is always kept sealed. A modified form of 
this device is sold to supply air to the blowpipes of glass 
workers. This phenomenon of the enlargement of air 
by a descending column of water ay be demonstrated 
by aid of a tumbler held under an ordinary water tap. 
When the tumbler is filled, a stream of bubbles will be 
seen to descend the center of the vessel along with the 
incoming water, and then to divide and flow up the 
sides. A part of the airis caught again in the eddy 
just before it reaches the surface of the liquid, and is 
again carried down, so that there are always a large 
number of bubbles In the water arranged in a central 
column and a peripheral belt. The fluidity of water 
is so perfect that immediately the stream is stopped 
the bubbles all escape, but if a quantity of mucilage or 
gelatine be added to the fluid to render it viscous, then 
the airis detained, and it is possible to study the 
arrangement of the bubbles at leisure. By pouring 
melted gelatine into an ingot-shaped mould, and then 
cooling it very rapidly, a honey-combed mass may be 
obtained bearing a very close analogy to an ingot of 
steel. 

It must be confessed that the pouring of an ingot is 
quite as capable of giving rise to air bubbles as is the 
ranning of astream of melted gelatine. The molten 
steel falls through the air, and is somewhat viscous, 
while it rapidly begins to solidify when it meets the 
surface of the mould. There is, however, a striking 
difference between the air bubbles in steel and those in 
gelatine, the former being greatly the larger. This can 
be accounted for by the great expansion of the air 
caused by the heat, and by the dissociation of the 
water carried in the very moist air of the casting pit. 
Taking the temperature of the molten metal at 3,300 
deg. Fahr., the air would suffer a sevenfold expansion, 
while the volume of the water would be increased from 
two to three thousand times when converted into gases 
at ordinary temperature and pressure. Hence a very 
sinall bubble of air may well be conceived to produce a 
blow hole of large size, even when compressed under a 
head of several feet of fluid metal, although the oxygen 
probably combines immediately with the steel to pro- 
duce the iridescent lining usually found in the cavities, 
leaving behind it little besides hydrogen and nitrogen. 

The examples used to explain the presence of blow 
holes in steel ‘suggest the means of getting rid of the 
cause of them. The air bubbles rise out of a glass of 
water the moment the stream stops, while in the case 
of mucilage the rate of clearing is inversely as the 
viscosity. Now, if the fluidity of steel be largely in 
creased, it is a fair inference that there would be a pro- 
portionate decrease in the number of blow holes to be 
found in an ingot. This extra and hitherto abnormal 
fluidity can be obtained by adding to the metal in its 
inolten state one-twentieth to one-tenth of aluminum, 
which at once brings the steel to a condition in which 
it will ran like water, and enter the tiniest crevices of 
a mould. ‘The reason of this effect is not known, but 
it is not at variance with characteristics of many alloys 
whieh are known to have far lower melting points 
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than any of their constituents. Already aluminum is | surface will be a guide to when it is quite dry. A suit- 
largely used in the production of iron castings made able paste is made by mixing one ounce of flour with 
from melted scrap, and the experience gained with it six ounces of cold water, till all lumps are broken up, 
shows that while it renders iron perfectly fluid at a and then boiling. 

temperature at which it would otherwise be scarcely| Varnishing.—This should not be omitted, as it gives 
more than pasty, it improves the quality, and confers stability to the film and prevents injury in printing. 
upon the metal an increased tenacity twenty per cent | Take the card and film and warm at a fire toa tem- 


greater than that of the iron from which it has been 
made. 

It is to aluminum that Mr. Durfee looks for the 
more or less complete abolition of blow holes in ingots. 
He believes that it is only necessary to render the steel 
sufficiently fluid for the air globules to be able to dis- 
entangle themselves, to do away with this great de- 
fect, which in spite of all rolling and forging detracts 
from the strength of objects made from this metal. 


carried down by the falling metal which constitutes 


the cause of blow holes, surely a mechanical remedy 
Moulds can be filled | 


could have been found for it. 
without letting the steel drop through the air like 
water from a tap, and a very easily tried experiment 
would show whether Mr. Durfee’s hypothesis is correct 


No doubt an increased fluidity would improve all | 
classes of steel castings, but if it is the air which is | 


perature of about 100° ; apply the varnish with a brush 
and again warm atthe fire. The film may now be 
lifted, but first pass a knife all round between the film 
and the supporting medium. It will then lift with the 
greatest ease. The cards can be used many times over 
if the medium be removed by rubbing. The drying of 
the film causes the card to twist by its slight construc- 
tion. In pasting a fresh film on the card always put it 
on the convex side. : 

— >+e+oe — 
Sensation of Warmth Produced by Carbonic 
Acid Gas, 

At a recent meeting of the Physiological Society, 
Berlin, Dr. Goldschneider spoke on the fact, which has 
been known for a long time, that when carbonic acid 
gas is allowed to come in contact with the skin, it pro- 
duces a greater sensation of warmth than air of the 


ornot. Whether it be or not, there appears to be same temperature. He has carried out a prolonged 
great hope in the use of aluminum.—Engineering. | series of experiments to determine the cause of this in- 
i ‘ereased sensation of heat. He examined first the 

PHOTOGRAPHIC NOTES. purely physical factors which might have some in- 

Film Negatives.—During the past year, improve-| fluence on the observed facts—namely, the moistness, 
ments in the production of negatives on thin trans- specific heat, and heat absorption by the gases. When 
parent gelatine and collodion films have been effected, | he compared the sensation of heat produced by moist 
which will eventually do away with the use of glass as air with that produced by dry air, he found that the 
a support, and thereby considerably lighten the former always seemed the greater. The difference be- 
labor of the amateur. Speaking of these prepared tween the two might be as much as 5° C. to 6° C. when 
sensitized films, Mr. Pumphrey,in the Br. Jour. of the air was at a higher temperature than that of the 
Photo., says: \skin. Thus, air at 35° C. whose saturation with moist- 
The sensitive medium is supported on a paper back, ure was 80 produced the same sensation of heat as air 
but is separated from it by a special non-actinic at 41° C. whose saturation was only 30. When experi- 
medium, which secures three points. It prevents the menting with carbonic acid gas, he found that a differ- 
light from the camera passing from one film to the ence of 40 in the saturation produced a difference in the 
next; it prevents any grain being communicated from resulting sensation of heat corresponding to 2° to 3° of 
the paper; and it holds the film during the stages of temperature. But even when equally moist or dry air 
exposure, development, fixing, drying, and varnishing, | and carbonic acid gas were allowed to act on the skin, 
and when the whole is completed and dry the film is | the sensation of heat produced by the latter was always 
lifted quite clear and clean from the bed which has | the greater. It does not seem possible to explain the 
earried it. greater sensation of heat with carbonic acid gas by 
The film is quite strong enough in the smaller sizes reference to the extremely small differences of specific 
to be used in any dark slide which has a rabbet all. heat of air and this gas, still less by reference to their 
round, if a piece of thick card is placed behind it. For | somewhat greater coefficients of heat absorption. He 
sizes larger than 64¢ x 4% inches a slide with one glass | | also investigated the effect of the more ready absorp- 
and a back to press against the glass is recommended. tion of carbonic acid gas by fluids, by removing the 
The films are as flat and manageable as plates. They epidermis with a blister on a circumscribed portion of 
only. require to be placed in a dish and the developer the skin and allowing the gas to act upon this place. 
poured over. No wetting to start with. Any developer The carbonic acid gas was speedily absorbed by the 
will answer with the film, but I recommend the follow- lymph, but it still produced a sensation of greater heat 


ing: | even when all moisture was removed from the surface 
a. | exposed by the blister. He hence considers that the 
| €Xpo! y 

POU WOE, 00s sscs Fede sens cctscvcccesessevase 2 ounces : : , 
Pe th Ie 2 | purely physical properties of the gas will not suffice to 
When cold, add: explain its remarkable influence on the sensory nerves 
ones as ” : |for heat. Dr. Goldschneider next investigated the 
Pyongaitie aaid RAE Cc gered baka . seul | physiological factors which might suffice to explain the 
ae es ee ae observed phenomenon. He proved that there is no 
Carbonate of potash - - recognizable objective rise of temperature under the 
Galphlte of 6080.....0...ccecsecccccccccucco. 2. * influence of the carbonic acid gas. It is true that he 
ee ios 7 * | observed now and again a distinct dilatation of the 
Solution © (bromide of potassium) tease 13g drachms | blood vessels, but this was by no means constant, and 
c. ‘not sufficient to account for the increased sensa- 
Bromide of mea ot tit eeeeeeeeeeeers 1 ounce. tion of heat. He proved, however, as has been ob- 

WP a S6 5 noe Sees cscsccedeses ceewaaces | Ge 


To abl mix equal parts of A and B, and to every 
half ounce of mixed solution add from half an ounce to 
six ounces of water, according to the taste of the 
operator. The more water, the slower the development 
and the weaker the negative. The stronger the de- 
veloper, the stronger the negative. 

The proportion of bromide of potassium may be in- | 
creased if a stronger picture is aimed at, or reduced 
when softer results are desired. The film when wet is 
sufficiently transparent to allow of accurate aftention 
being paid to the density if it is held close to the lamp. 

Fix in clean hyposulphite of soda, placing the nega- 
tive face downward, as if the film rises above the sur- | 
face it may be discolored. Be careful to fully remove 
the bromide, as it is not quite as easy to determine as 
with plates ; leave long enough. Pass into a saturated 
solution of alum to harden, and clear, for not less than 
five nor more than ten minutes. If left much longer 
than ten minutes the film becomes brittle, but on no 
account omit the use of the alum. Wash after the alum 
for not less than four or five hours, as less time will not 
make a permanent negative. 

To Dry.—Take the film and remove the water by 
draining, or with a cloth or paper, place it face down- 
ward and paste the back of the film, put the pasted 
film on a stout card or millboard at least an inch larger 
each way than the film. One other precaution is 
needed, that is, to prevent the edges turning up as it 
dries. This is secured by pasting a narrow strip of 
paper over about three-sixteenths of the edge of the 
film, and the rest on the card. Allow the film to dry, 
but not in a hot room. The moistare will passthrough 
the card at the back as well as from the surface of the 
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film. It will take ten to twenty hours. The feel oi the 
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served by many physiologists, that the carbonic acid 
gas has a direct effect upon the sensory nerves ; but in 
contrast to the results of others, who attribute an 
anesthetic action to this gas, he observed that at first 
it produces a hyperesthesia of those nerves specially 
connected with the production of heat sensations, and 
then this makes way for an anesthesia. The nerves 


‘connected with heat sensations were more strongly 
| stimulated than those connected with sensations of cold. 


The speaker summed up the results of his extremely 


‘numerous experiments by urging that in addition to 


the greater absorption of heat by the carbonic acid gas 


|and its power of producing hyperwmia of the skin, its 


action is to be explained chiefly by its direct chemical 
action on the endings of the nerves coucerned in the 
production of sensations of heat. This, therefore, is to 
be regarded as the cause of the observed phenomenon, 
that when carbonic acid gas is brought into contact 
with the skin, it produces a greater sensation of heat 
than does the contact of equally warm and equally 
dry air. 

THE Age of Steel cautions its readers against filling a 
box with Babbitt metal without first washing the box 
with aleohol and dusting over the surface with sal aim- 
moniac. Wherever a tinned surface is formed, cover the 
remaining surface of the box with clay wash to protect 
it against the attack of the fused metal. To solder a 
joint that is to be carefully united, the surfaces must be 
nicely fitted with a file and then cleaned thoroughly 
before bringing the parts together. A piece of tin foil 
will occupy a small space, and cover the whole surface, 
and when the work is heated slowly in a fire, the parts 
can be united so nicely that the joint will be almost in- 
visible. 
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—— 
WATER GAUGE AND WATER COLUMN COMBINED. 
An improved water gauge and water column com- 

bined, illustrated herewith, has been patented by M. 

Parker and J. E. Tapper, 6f Rothsay, Minn. The 

glass is placed in a metal tube having graduated sight 

slots, and collars screwed to the ends, against which 
the packing for the glass placed. The head 
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loaded, as shown in the sectional view, Fig. 1. The | taken during the day after meals. As for the cura- 
flat bottom of the lower section is securely fastened to tive value of this prescription, there is justification 
the lower part of the upper section, or outside air space, | for considerable skepticism. Dujardin-Beaumetz, 
with strong three-ply waterproof canvas, forming one at the meeting of the Societe de Therapeutique 
completely water-tight boat, a3 shown in section, | where Martineau’s paper was read, expressed grave 
when loaded, in Fig.2. The air spaces in the boat are | doubt as to whether the 67 cases cited by Mar- 
divided into water-tight compartments of two feet in| tineau were typical cases of diabetes, and was tempted 
length each, and are of such size as to be equal to the | to believe that Martineau had fallen upon a series of 


pieces are tubular, having inwardly projecting flanges, 


against the inner surfaces of which the collars of the/full carrying capacity of the boat, which would not, 


consequently, be sunk if entirely filled with water. | 
A compression sleeve is screwed into the head piece, | The pressing of the lower section down into the water 
its inner end rest-| as the boat is loaded acts to ballast it, while the dis- 
ing on a metal position of the air space is such that it is almost im-| 
placed possible for the boat to be upset. A canvas fender pre- | 
vents the lower or inside section from oscillating | 
against the outside air space in a broadside sea, and a 
canvas’ fender, filled with cork shavings, runs along | 
the rail where the life lines are attached. A boat of 
lthis class, such as represented, 20 feet long, 6 feet 
will weigh about 





tube rest, 





washer 
over the packing | 
of the glass, which | 
is thus pressed 

against the collar 

it 
against the flange, 


and in turn 


beam, and 2 feet 9 inches deep, 
forming a rigid| 1,100 pounds 
+e 


A SIMPLE AND EFFICIENT PIPE CUTTER. 


A rapid working tool for cutting pipes, which can 


eonnection 
between the head 
pieces, without 


any »ossible . e . 
os I “~— be quickly and easily adjusted for cutting pipes of 
Ss ain on le . ° ° ° 
~ different sizes, is shown in the accompanying illustra- 
glass. The pack . 


tion. It is adjusted from a large to a small size by 


ing being within , : 
= pushing the hooked bar through the yoke until the 





the head piece, : 2 : : 
om Semen f wheels meet upon the pipe, after which the cutting is 
any Fess e 0 . . . 
y | done by passing the device around the pipe, the cut 
water or steam . 
only tends to 
foree it more} 


irmly against its | 


seat and prevent 


leakage. The com- 


pression sleeve 








has suitable 
forations to allow 
the free circula- | 
tion of water, and 
is provided at its | ting wheels being kept up to their work by turning 
outer end with &/ the handle as required. To change from a small to a 
hexagonal head to) large sized pipe, the ratchet or pawl by which the 
which a wrench may be applied to vary its pressure | hooked bar is held in position on the handle bar is 
on packing, and a cock for the removal of sediment. | lifted, and the hooked bar pushed out to accommo- 
A packing cap is screwed to the outer end of the head- | date the desired size. This device is manufactured by 
|the Armstrong Manufactaring Company, of Bridge- 
The head pieces are connected to the water column | port, Conn., in two sizes, No. 1, for cutting 14 inch to 
by suitable nipples and union joints, to facilitate re- 114 inch pipe, and No. 2, for &% inch to 244 inch pipe. 
moval for repair. The valves which close the passages 
are within the body of the with their 
handies on the side opposite the glass, so that in case | Martineau’s New Bemedy for Diabetes. 
the glass breaks they may be closed without danger| Martineau’s new anti-diabetic remedy, which is tow 
to the operator. The whole is so designed as to be| being called for by physicians and druggists, is an 
cheaply constructed, of artistic proportions, and easily | artificial lithiated arsenical water. Martineau claims 
polished and kept clean, while furnishing the great- | extraordinary results from this water, recording 67) 
est degree of safety and facility with which itcan be| cures out of 70 cases, 7. ¢., 96 per cent. The mode of | 
operated, the glass and its connections being easily re-| preparing and of prescribing this remedy is as follows: 
moved for cleaning or repair while the boiler is under| A siphon bottle holding about a liter (one quart) is 
| taken ; into this is put a powder consisting of 20 centi- 


per 





THREE-WHEELED PIPE CUTTER. 


A 





PARKER & TUPPER'S WATER GAUGE 
AND WATER COLUMN COMBINED. 


piece to prevent leakage around the sleeve. 


ee ee 


water column, 





pressure 


tides grammes, or about three grains, of carbonate of lithia. 
AN IMPROVED LIFE BOAT. A tablespoonful is then added of the following solu- 
The life boat shown in the accompanying illustra- | tion 
tion is made up of upper and lower sections, forming, Take of distilled water 500 grammes (1 pint 5 
as it were, a boat within a boat, after a novel form of drachims). 
coustruction, devised by Mr. William Lockerly, of Arseniate of soda 20 centigrammes (avout 3 grains) 
West Newton. Mass. The upper section has a large|' M. Dissolve. 


outside air space, its walls forming the body of the The siphon bottle is then charged with carbonic 
boat, while the lower section, also completely sur-| acid water froma soda fountain, and is ready for use. 
rounded by an air space, has a flat bottom, and is| The patient makes this water his principal beverage, 
pressed up into the upper section when afloat, un-| taking the whole quantity in about equally divided 
doses with his meals. The bottle must 
freshly charged every morning. 
Martineau allows the patient to take 
with the water a little wine. The diet 
is not modified, except that a certain 
amount of reserve is enjoined in the 
use of starchy foods, fruits, and sugar. | 
Martineau claims to have learned 
this mode of treatment from Professor | 
Rouget twelve years ago. When the 
diabetes is treated by lithia alone, or | 
by arsenic alone, the result is not the | 
same. Many of the natural mineral | 
waters, as Vichy, Royat, Bourbole, 
Pourges, St. Nectaire, and even Can-| 
terets, have a favorable action on dia- 
betes ; this is due, Martineau thinks, 
to the fact that they all contain lithia, 
and some of them, notably Vichy and 
Bourbole, contain arsenic 
Any physician in country practice 
where easy access can be had to a soda 
water generator can prepare for his 
diabetic patient Martineau’s remedy. | 
He has only to fill an ordinary quart 
. bottle, in which he shall have pre-; 
viously put a three-grain carbonate of | 
lithia powder and a tablespoonful of 
the above-mentioned solution, with 
guseous water from the soda fountain, 
and order the whole quantity to be 





be 








LOCKERLY’S SELF-ADJUSTING LIFE BOAT. 





| cases of ulimentury diabetes, like those treated by Can- 


tani at Naples, where abuse of pastry, sweets, and 
starches had given rise to a temporary glycosuria that 
was not true diabetes.—Med. and Surg. Reporter. 
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AN IMPROVED WATER CLOSET BOX. 
A siphon service water closet box in which there are 
no valve faces to wear and cause leakage has been pa- 








FOR WATER CLOSETS. 


VALVELESS BOX 


DAVIES’ 


tented by Mr. William Davies, and is shown in the ac- 
companying illustration. From the arrangement of 
the moving cap, or piston, in the cylinder, with the 


| reflex diaphragm in the passage between the cylinder 


and the cistern, it is impossible for the box to be 
emptied unless by the charging of the siphon by press- 
ing down the piston, there being no direct outlet from 
the cistern except that down the flushing pipe, the top 
of which is above the top of the cistern, and waste can- 
not oecur except by a defective ball cock, which at 
once shows itself by the overflow or warning pipe. The 
siphon being once charged, this service box is very 
easily worked. For further information relative to 
this invention, address Mr. Jos. E. Hannah, Winnipeg, 
Manitoba, Canada. 

_ 2 ——""— 

IMPROVED RUNNING GEAR FOR VEHICLES. 

A novel construction of front running gear for ve- 
hicles, designed for both heavy and light work, is 
shown in the accompanying illustration, and has been 
patented by Messrs. Henry Warmington and Benja- 
min Bulger, of Virginia City, Montana Ter. ‘The for- 
ward axle has fixed to it the sand board, over which 
the head block is arranged, metal plates being fixed to 


| the opposing faces of the sand board and head block. 


In one of these plates, preferably the lower or sand 


| board plate, a projecting dovetailed tongue is formed, 


on a curve struck from the center of the king belt, and 
the opposing or bolster plate has a corresponding 
dovetailed recess, into which the tongue fits snugly, 





WA 


WARMINGTON & BULGER’S RUNNING GEAR FOR 
VEHICLES. 


but so as to allow the head block with its plate to turn 
freely either way as the vehicle is turned to one side or 
the other. The king bolt passes through lugs fixed to 
the axle, the sand board, and head block, as well as 
the reach, so that the tongues and grooves and king 
bolt mutually re-enforce each other, whether the ve- 
hicle be running straight or while being turned ; and 
should the king bolt break, the tongues and grooves 


| will prevent disconnection of the head block and sand 


board. For spring wagons, this construction obviates 
the necessity for a fifth wheel extending back of the 
head block and axle. 


. —_--?e- so 
AMONG the almost numberless methods of removing 
particles from the eye, the following is recommended 
as an efficient means : Makea loop by doubling a horse- 
hair. Raise the lid of the eve in which is the foreign 
particle ; slip the loop over it, and placing the lid in 
contact with the eyeball, withdraw the loop, and the 
particle will be drawn out with it. 
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AN IMPROVED SAW GAUGE. 

A saw gauge which can be readily applied to a block 
or board, and held firmly in place thereon to accurate- 
ly guide the saw in the desired direction, is illustrated 
herewith, and has been patented by Mr. Edward 8S. 
Nixon, of Chattanooga, Tenn. In a flanged base plate, 
adapted to rest against the side or edge of any article 
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Cheap Stationery. 

It is a mistake to suppose that cheap stationery is a 
matter of economy, says the Appleton, Wis., Post, It 
should be borne in mind by every business man that 
his letter paper is his representative to many people 
who have never seen him, and who are likely to form 
their judgment of him, to a large extent, by the quali- 
ties of his proxy. A man who uses poverty-stricken 
stationery stands in a bad light to those he addresses 


A COMBINED WHIP AND CANE. 

A construction designed to give greater strength, 
simplicity, and convenience than is usually obtained 
in a combined whip and cane 
is illustrated herewith, ahd 
has been patented by Mr. 
|Owen Godward, of Salem, 
Ohio. The handle is a taper- 
ing, tubular body, preferably 





himself to. For the sake of econoumizing afew cents he 
gratuitously prejudices himself in the opinion of many 
people who may be of importance to him ; for good 
stationery is like a good suit of clothes, and so long 
as men continue to judge from appearances, they will 
find both of value to them. 
- - — - 
AN IMPROVED CLEAT. 

A Gevice designed to afford a quick and secure tie, 
using one end of an attached string or tape only, is 
shown in the accompanying illustration, and has been 
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NIXON’S SAW GAUGE. 


to be sawed, is mounted a set screw, against which 
rides the semicircular edge of a scale-marked and 
pivoted guide-holding plate, which can be fixed at any 
angle by the set serew. To the upright portion of the 
guide-holding plate is pivoted a saw guide, also held 
by a set serew at the desired inclination, and so that 
it can be lowered as the cut progresses, while the saw 
will be continually embraced by the parallel sides of 
the guide, and thus saw accurately in a plane at right | 
angles to the edges of the board or block. In making 
light gauges it would not!be necessary to make the tilt- | 
ing joint for the upright part of the guide, which could | 
be made integral with the other portion of the guide. 
The saw used is a common hand or panel saw, and the 
device is well adapted for cutting miters and octagon 
or other shapes. The metal of which this gauge is 
made is light, and the construction so simple that it 
can be readily constructed by any good tinner. 
—_—_———.+-¢-+-e_____—_ 
Celor Blindness a Brain Affection. 





Professor Ramsay believes that the particular de- | 


fect giving rise to color blindness lies, not in the eye 
itself. but in the brain. Certain persons, he points 
out, are incapable of judging which of two wasical 
tones is the higher, even when they are more than 
an octave apart. Yet, as such persons hear either tone 
perfectly, the defect is not one of deafness. He ac- 
cordingly argues that in such persons the brain is at 
fault, and thence proceeds to the assumption that it 
may be equally true that the inability to perceive 
certain colors is not due to a defect in the in- 
strument of sight by the eye, but to the power of in- 
terpreting the impressions conveyed to the brain by | 
the optie nerve. If this is the case, the problem is no 
longer a physical one. It falls among those with which 
the mental physiologist has to deal.—The Medical 
Press. 
AN IMPROVED HORSESHOE PAD. 
Making the pad of a horseshoe with a beveled flange 
projecting down inside the shoe to prevent balling, and 
with a division or joint at its front end, whereby the 
pad may be ex- 
panded tosuit the 
size of the hoof, is 
a patented inven- | 
tion of Mr. Wil-! 
liam A. Taylor, | 
of Washington, | 
D. C., and is illus- 
trated herewith, | 
Fig. 1 showing a| 
horizontal section 
from front to rear | 
of the shoe. The} 
pad is moulded of 
soft rubber, the 
exterior of the 
shoe fitting) 
around the down- | 
wardly projecting | 
flange, which ex-| 
tends 








TAYLOR'S HORSESHOE PAD. 


about a) 
quarter of an inch below the shoe. The flange serves | 
to hold the pad in place while the shoe is being nailed 
through the body of the pad, and by pressing against | 
the ground tends to prevent slipping. The rear portion 
of the pad is made continuous, affording a solid bearing 
surface, while the flaring central opening allows snow 
to be easily knocked out, thas preventing balling, and | 
the division in the middle at the front allows the pad 
to be easily expanded to the required dimensions. 


eo//!/. 


patented by Mr. Charles P. Hawley, of No. 510 West 


| 153d Street, New York City. It is preferably made of | 


one piece of wire, bent to form a loop or eye, to 
which the tape or string is fastened, and then bent up 
and twisted to form a shank, with outwardly extend- 


| ing diverging arms integral with the shank, a guide 





HAWLEY’S PORTABLE CLEAT. 


bar being attached across the body at the bottom near 
the neck. The cleat may also be made of any size, and 
of one, two, or more pieces. 
eR Pee ban 
A COMBINATION TOILET IMPLEMENT. 
A combination of a pair of scissors and nail file, 


of iron, covered by suitable 
| Wrapping, such as ordinarily 
}used on whip stocks. When 
| wood as a cane, the handle 
| completely incloses a tapering 
whip section, of whalebone 
or other flexible material, 
covered with a suitable wrap- 
ping, the whip section being 
| adapted to be drawn outward N 
until its inner larger end 
binds snugly in the smaller 
open end of the handle, the 
whip section being held firmly 
in place by a screw passing 
through a frictional block 
which adheres closely to the 
metallic tubular body. The 
larger end of the handle is 
|closed by a detachable plug, 
the outer end of which has a 
socket to receive the neck of 
a rubber or other suitable 
block when the article is used 
as a whip, the neck of the 
block also fitting the smaller 
open end of the handle to 
serve as a ferrule when the 
article is used as a cane. 
———_— -e#9oea --— 
Leather Board for Shoes. 
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GODWARD’S WHIP AND 


The use of leather board in CANE. 


‘shoe manufacture is one of 
the shoddy features of the business, One kind is 
used for tapping and for veneering taps. The mate 
|rial is made to look like leather and to cut like 
|leather. A thin split of true leather makes a veneer 
that satisfies the demands of the buffing machine. 

The best board is made of sueh board stock as jute, 


wherein each is perfect in itself, making an article) manila, and the like, and this is used for counters, 
which can be conveniently carried in the vest pocket, or boot and shoe heel stiffenings and for box tues. 
| is illustrated herewith, and has been patented by Mr.| When properly treated and manufactured, these 


|Charles P. Hawley, of No. 510 West 153d Street, New| counters do good service. When leather board is 





| York City. A right-angular lug is provided on the rear packed with a leather split and moulded into astiffen- 
| of the eye of the scissors adapted to receive the thuinb, | ing, the product is a union counter. Even chair seats 
|forming a shoulder to which the file is hinged. The | are made from this board. Itis worth five to twelve 
| file is split horizontally to about its center, to form two | sents a pound. 

| portions, one portion being bent upon itself to form an | A cheap leather board, worth three cents a pound, 
eye by which the file is hinged to the shoulder, and the jg used for inner soles, shanking, filling, and so on. 
|other portion acting as a spring against the shoulder | stee] shanks are also covered with this, and inner 
to hold the file closed or partially or wholly opened. | soles, backed with cotton duck, are made of it. This 





HAWLEY’S COMBINED SCISSORS AND FILE. 


Both implements being commonly employed in dress- 
ing the nails, they are, when thus combined, at once in 
immediate hand for use. 

— + Oe 


THE Railroad Gazette, referring to the numerous | 
patents on car couplers, and the difficulty experienced | 
bv the railroad officials in determining the lines of the | 
future standard Janney type coupler, quotes the say-! 
ings of a facetious master mechanic. He suggests that 
ear coupler inventors should turn their attention to an 
automatic locomotive engineer—one who would never | 
look on the cup when it is red, never lose time, never, 
have leaky flues or a hot box, and never misread orders, 
havea collision, or stick ina snow bank. He says he feels 
sure such ap invention would attract the attention of | 
our great railroad monopolists and fulfill a long felt 
want, especially if it could be warranted to run 200 | 


miles after a nickel had been inserted in the slot. i 
i 
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 CHEESERINE” is the latest fraud in England. It 
has a suggestion of cheese, as American oleomargarine 


suggests butter. 





is used, not to cheapen the cost of making the shoe, it 
|is said, but to save the time of gathering and ar 
| ranging leather scraps.—Paper World, 

—_-e>-— 

| IMPROVED TONGS FOR HANDLING NAILS8. 

A hand implement or tool for handling nails in 
quantity is shown in the accompanying illustration, 
and has been patented by Mr. Andrew Wood, of 
Washington, Ky. The crossing levers or handle por 





WOOD'S NAIL TONGS. 


tions of the tongs are extended to form jaws composed 
of a number of internally notched or serrated tines, 
the levers being pivoted to each other in close proxim- 
ity to the bent tine portions. By this means an easy 
lift and secure hold of the nails in large quantity is 
obtained, the leverage being proportional to the length 
of the handles, on which both hands may be used, 
while the notched or toothed construction of the tines 
prevents the slipping or dropping of the nails. 
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The Fathers of the Steam Navy. 

The claim of Mr. Wm. Elliott Griffes,in the bio- 
graphy of the late Matthew C. Perry, that the com- 
modore was “ the father of the steam navy,” has excited 
some comment among the older officers of the navy, 
and among old engineers in general. The biographer, 
perhaps with the best intentions, imparts the idea that 
Commodore Perry really designed the machinery of the 
Missouri and the Mississippi-—a claim as unjust as it is 
unwarranted. These were the first great steamers the 
country ever had, but their success in management 
does not belong to Perry. They were sisterships. The 
former had inclined engines, according to the patent of 
the principal engineer of the navy (Mr. C. W. Cope- 
land), and the latter had side lever engines. Both en- 
gines were designed by Mr. Copeland. 

Robert Fulton, in 1814, built for the navy the first 
war steamer ever owned by any government. She was 
called the Demologos, but was afterward called Fulton 
the First. Fultoa was appointed engineer, by the 
Navy Department, for this purpose, and was therefore 
the first person who ever held that title in the navy. 
She was originally intended to throw hot water as well 
as shot. She blew up while receiving ship at Brook- 
lyn, in 1829, killing Lieutenant Breckearidge and 47 
others, and wounding as many more. 

Lieutenant W. W. Hunter, who invented the Hunter 
submerged propeller, has also been called the ‘father 
of the steam navy.” His propeller was used in the 
Union, Alleghany, Water Witch, and in the revenue 
cutter Spencer, none of which was successful. The 
machinery of these vessels was designed by Mr. William 
Ellis, engineer, at the Washington Navy Yard. The 
Alleghany was rebuilt as a screw steamer, and the 
Water Witch as a paddle wheel steamer. 

Commodore Perry was a vigorous advocate of the 


Scientific American, 


the peer of the Saranac as a steamship, with the great 
advantage of having her machinery masked by the 
water. It appears then that the spirit of steam was 
first infused into the navy by Fulton; that though 
great credit is due the dead Perry, Stockton, and Hun- 
ter, yet history should write the names of the living 
Ericsson and the living Copeland in letters of gold 
among the fathers of the steam navy.—Army and Navy 
Journal. 





Volapuk, 

For some years past, and much more frequently of 
late, there have been references in English and Conti- 
nental journals to the Volapuk, world’s speech, or uni- 
versal language, and it would seem asif in some quar- 
ters there is a growing inclination to take its pretensions 
seriously. A small volume recently published by Messrs. 
Whittaker & Co., containing the grammar and vocabu- 
laries of this invention in an English form, enables us 
to acquire some idea of the design and its merits. The 
originator is Mr. Jobann Martin Schleyer, of Litzelstet 
ten, Baden, Germany, and his work, which was first in- 
troduced to the world in 1880, has been translated into 
English by Mr. W. A. Seret, of Glasgow, who describes 
himself as ‘‘ certificated teacher of the universal lan- 
guage.” This gentleman tells us that Volapuk “has 
already gained a firm footing in Germany, Switzer- 
land, Holland, Hungary, Italy, France, Sweden, and 
|especially in Austria, and in Syria and Arabia, having 
| been introduced also into Russia, South America, Asia, 
jand the north of Africa.” 

We have no means of knowing what is to be under- 

| stood by the “ firm footing” alluded to, but it is certainly 
something far removed from everything approaching 
general adoption. But, as we said, it has evidently ap- 
| proached the stage when people begin to ask about it ; 





paddle wheel; Lieutenant Hunter urged the Hunter | the English Philological Society has discussed it with 
submerged propeller (like a paddle wheel mounted on | something like approval ; one of those fierce English- 
a vertical axis, working partly in and partly out of the | men who perpetually write to the 7Zimes from Conti- 
sides of the vessel), while Commodore Robert F. Stock- | nental hotels has felt called upon to denounce it, and 
ton earnestly urged the advantages of the screw pro-| the leading journal itself has devoted a column of some- 


peller. Stockton first induced Ericsson to come to 
this country. They met with but little favor at the 
bands of the old Board of Navy Commissioners, and 
finally Stockton built the Princeton at his own expense, 
the machinery from the designs of Ericsson, and the 
bull by Lenthall, She was an eminent success. 

Commodore Perry would serve in none buat the pad- 
dle steamships, and disapproved of the Princeton in 
toto. Indeed, he once made a written report that pad- 
dle wheel steamers of the Collins line, with parts of 
machinery and boilers above water, ‘could have guns 
mounted on them, and would be first-class war ships.” 
Perry had a great appreciation of the engineers. He 
“always. had his ship chock full of them, generally 
niae to ten assistants; and when he went to Japan, 
about a dozen. Four would have been enough,” said 
an old engineer in the navy. Commodore Perry would 
not allow any orders to be given to the engineer de- 
partment of the ship except by himself. “‘ Even when 
he was commodore, on board his flagship, he would 
himself give the orders concerning the machinery to 
the chief engineer.” The chief engineer communicated 
directly with him. The commodore kept the firemen 
and coal heavers distinct from the ship’s company. He 
called on the engineers for all sorts of things. Some 
were making drawings for him, some were employed 
on his reports, others collected information for him. 
When he visited shore in a foreign port, he sometimes 
took the chief and balf a dozen assistant engineers with 
him, who examined things and made notes for him. 
His good treatment of his engineers was not precisely 
of the kind to excite their affection for him, for he 
seemed to think he owned them, as he did his steward 
and his secretary. In this spirit, he would not allow 
any one else to give them an order. His favorite ship 
was the Mississippi, perhaps because she was the larg- 
est after the destruction of the Missouri. Returning to 
the machinery of these two ships, it was probably the 
finest of its day. An able engineer recently said if it 
was to-day desired to build a paddle wheel engine of 
like power, with set condensers and the same pressure 
they used, it was doubtful if a single detail could be 
changed with any advantage whatever. 

Mr. Copeland, while principal engineer of the navy, 
also planned the engines of the Saranac, Michigan, 
Susquehanna, the second engine of the @-n Jacinto, 
and the engines of the Niagara after he left the navy. 
The Saranac and San Jacinto were alike in bull, and 
were built to test the relative merits of the paddle 
wheel and the screw propeller. The San Jacinto’s en- 
gine was designed by the engineer-in-chief, Mr. Has- 


well, and that of the Saranac, as we said above, by Mr. | 


Copeland. With hulls and boilers alike, the test of 
type of propellers and engines was cousidered fair. 
Owing to 4 defect in the design the San Jacinto was 
greatly inferior as a steamship to the Saranac, though 
her machinery was quite under the water, while that 
of the latter named ship was quite exposed. The origi- 
nal engine was then removed from the San Jacinto and 
a new one, built by Merrick & Towne, of Philadelphia, 
from the specifications and designs of Mr. Copeland, 
was substituted. The San Jacinto then became quite 





| what heavy banter to it. A defender of the language 
has since written from Paris, declaring that there are 
already some half willion people corresponding in or 
still learning Volapuk, and announcing that a congress 
of Volapukists is to be held in Paris in 1889. 

Mr. Schleyer’s object seems to have been to providea 
scientific, systematic, and easily acquired language, not 
to supplant others, but to furnish all nations with a 
ready means of communication, suitable especially for 
commercial correspondence by letter and telegram. No 
one who studies his scheme can help admiring the in- 
genuity of many of its parts and the scrupulous rigidity 
with which a rule once laid down is maintained,” It 
seems cruei to have to add even one extra straw to the 


for a commercial clerk who wishes to hold his own 
against the dreaded German ; but a knowledge of Vol- 
apuk is a much more fearsome thing in sound than in 
reality. A few hours’ study will enable any one with 


| some philological knowledge to master its fandamental 


rules ; and with a dictionary he could then translate 
either into or from Volapuk without much further dif- 
fieulty. 

Volapuk is based upon English, asthe language most 
widely spoken ; but it must be admitted that the reduc- 
tion of English to rigid regulations has a compromising 
effect on such poetic beauty as it may have contained 
before. For instance, ‘‘man” is adopted for *‘ man,” 
“son” for “son,” and “ blod” for “ brother ;” but the 
Volapuk rule for making the feminine is to prefix the 
masculine noun with “ji” (pronounced she); we have, 
therefore, ji-man for woman, ji-son for daughter, and 
ji-blod for sister. To give another example of how words 
are built up in this artificial language according to 
definite rules, we may quote the word gud, which is the 
substantive form representing goodness. The adjective 
is formed by adding ik to the substantive, and the ad- 
verb by adding o to the adjective. Gudik, therefore, 
means good; gudiko, well; gudikum is better; gudikun, 





| 
| 








iter, to improve ; gudikunon, to make best, or as good 
|as possible. The verbs are subject to great inflections, 


and can be made to express a great deal by prefixes and 
| suffixes. Thus, lof is the root of the verb to love; 


vast education which it appears is necessary nowadays | 


best ; gudon, to make good ; gudikumon, to make bet- | 
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The best judges now calculate that at least 100,000,000 
talk and understand it, and vast populations in India, 
China, Japan, and elsewhere are acquiring it for busi- 
ness and social purposes. The race of which it is a na- 
tive tongue is growing faster than any other in the 
world ; and with the printing and circulation of litera- 
ture, the danger has departed of the language becom- 
ing broken up into various dialects, as Latin was a 
thousand or fifteen hundred years ago. But it is pos- 
sible that even among ourselves, as well as in communi- 
cation with the great countries where English is not 
understood, something like this scientific language nay 
serve a useful purpose. In that view we have thought 
well to offer these remarks concerning it.—Chemist 
and Druggist. 


_ 
— 


_ 
—_ 


(Scrence.] 
The Reis Telephone, 

Some who have experimented with the Reis telephone 
declare that they have never been able to hear a trans- 
mitted word. Others have heard some words and sen- 
tences ; but these have always been weak and irregular, 
so as generally to discourage one in a short time, es- 
pecially now, when through the improvements in tele- 
phones it is possible to reproduce words both loudly 
and regularly. Experimenters, therefore, have been 
impatient with Reis’ apparatus, and seldom have done 
anything with it, except make some hasty tests for 
some phase of the great telephone controversy. 

The inefficiency of the Reis telephone has, by a kind 
of common consent, been admitted to be altogether due 
to the imperfect mechauical operation of the transmit- 
ter, by which the making and breaking of the current 
when it is in operation is such as not to properly follow 
the actual vibratory movements of the diaphragm 
when the latter is moved by speech vibrations ; that at 
best it can deliver to the line only the fundamental rate 
of the vibration, leaving out the characteristic over- 
tones which are supposed to be necessary to the success- 
ful transmission of speech. This judgment as to the 
mode of operation of the transmitter has been derived 
wholly from what has been heard by one listening at 
the receiver ; for there is to-day no known method by 
which it may be determined whether or not a trans- 
mitter has the proper motions, except by listening at 
the receiver. That is the test. Hence it has been con- 
cluded that if speech was not properly delivered in a 
receiver, the trouble must be with the lack of proper 
movements of the transmitter. Yet it is mechanically 
possible for the transmitter to move properly, and the 
receiver to be so much overloaded, so to speak, that the 
latter fails to be heard on account of the extra dis- 
turbance. 

The Page effect—the magnetic click—may be so 
strong in a Reis receiver, with a proper current, as to be 
heard a good many feet distant from it. When the re- 
| ceiver is held against the ear, the sound may be very 
| loud ; so much so as to quite drown weaker sounds, if 
| they, happen to be present. Especially when these loud 

sounds occur fifty or one hundred or more times per 
| second, the effect is that of a continuous sound ; and 
as the persistence of hearing is something like the tenth 
of a second, it follows, a priori, that such rates of vi- 
bration as from two hundred to a thousand per second 
might be present, yet too weak to be heard in the pres- 
enge of such overpowering sounds that have an appre- 
| ciable persistent effect. These loud magnetic clicks are 
‘heard only when there is a sudden break in the current 
|in the receiver. If, then, some way can be devised for 
preventing these extraneous sounds in the receiver with- 
out interfering at all with the transmitter or its ‘‘ mode 
of operation,” one may experimentally determine 
| whether the Reis transmitter does or does not act me- 
| chanically so as to vary the current in correspondence 
with speech or other sound vibrations. I therefore con- 
ceived that, if there was a short shunt circuit between 
| the terminals of the transmitter, some of the current 
would traverse the coil of the receiver the whole time, 
|no matter whether the circuit through the transmitter 
| was open or closed. The loud clicks would be sup- 
pressed without interfering in any way with the ‘‘ mode 
of operation” of the transmitter; and, if the latter 
really did follow the motions cf the diaphragm, the 
variations in the current strength would correspond, 
jand the speech would be heard. This I found to be 
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atilofon means a loving that will have been constant ;| truly the case: for with a transmitter thus provided 
lofofsok, those women love themselves. Lem is a bar-| with a shunt circuit of abont two ohms, which could be 
}gain or purchase; lemon is to buy; lemob, I buy ;| switched in or out with a key, it was at once possible to 
lemobs, we buy ; alemobs, we bought ; elemobs, we have | hear a large part of what was spoken when the shunt 
bought ; ei/emobs, we have bought constantly. Sel is| was in. When it was out of circuit, the sounds were 





a sale; selon is to sell; selob, I sell; selobs, we sell: 
| selol, thou sellest; selols, you sell; poselols, you will 
sell ; liposelols, will you sell ? 

We vive these examples to show something of the sys- 
tem of building up words, and also to indicate how, 
possibly, Volapuk may prove of value for foreign tele- 
grams. It is probable, at all events, that some com- 
mercial firms will think it worthy of further investi- 
gation. 

The probability of English becoming the world’s 
language is growing more rapidly year by year. It is 
estimated that when Shakespeare wrote, his language 
was spoken and understood by only about 5,000,000. 





| generally inarticulate. 

This experiment is an experimentum crucis, and 
proves that the inefficiency of the Reis telephone is 
much more due to the extraneous sounds in the receiver 
| than to the lack of appropriate motions of the platinum 

terminals of the transmitter. It proves that the trans- 


mitter does and must always have worked in the proper 
mechanical way, and that the current theory of its 
mode of operation is not correct. It proves, too, that 
when carbon is substituted for the platinum terminals, 
there is an improvement in efficiency, but not in its 
mode of operation. 

College Hill, Mass., Jan. 14. 


A. E. DOLBEAR. 
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ghe Western Union Telegraph Office, New York, 

When a person goes into the basement of the West- 
ern Union Telegraph building, and desires to inform 
his wife at San Francisco, 3,000 miles away, that New 
York is a wonderful place, and deposits a dollar bill for 
that purpose, he little imagines the extent to which his 
dollar supports his averment. He little imagines what 
the dollar does before the message reaches the first 
telegraph pole out from the building on its way across 
the continent. None of man’s conquests is more 
amazing than his conquest of the lightning, and none 
of the strange things he does with it has reached such 
proportions as his employment of it in the capacity of 
an errand boy. While this has been growing common- 
place, it has all the while been growing more and more 
amazing, and in the central office of this king of corpor- 
ations, the Western Union, the process of telegraphy has 
reached a development such as can be seen nowhere else 
in the world. The dollar that pays for the transmis- 
sion of an idea from Hell Gate to the Golden Gate does 
many interesting things. 

It goes in at the receiving window and gets registered, 
together with the message it represents. Then it pro- 
eeds down stairs into the cellar, where it turns the 
wheels of fifteen mighty engines. One of these, ap- 
plied to a huge dynamo magnet, draws from it the flame 
of 600 incandescent lamps, and sends it gleaming 
through the building. Three others engage actively in 
the work of enlightening the world. They supply the 
electric current that courses up and down the continent 
faster than light itself. They take it from fifteen little 
dynamo magnets, scarcely thicker than a man’s thigh, 
arrangedin rows or “gangs” of five each, and placed 
in a room scarcely larger than a hall bedroom. If two 
entire floors of the building were filled with Leyden 
jars, there would be, may be, 40,000 of them. But the 
power to be got from them all would be less than that 
derived from these little dynamos. Four other engines, 
the largest and most powerful of all, force currents of 
air through the most extensive underground pneumatic 
systems in the world. Tubes run from the building 
up to the branch office in Twenty-third Street, to other 
branch offices, and to all the principal newspaper offices. 
If the tubes were large enough to accommodate a man, 
he could be sent bowling along two miles underground 
in just ninety seconds with as much ease as if he were 
a feather. 

It is up in the top of the building, however, that the 
novel sights are to be found. Seated in front of 700 little 
desks, each supplied with two or more noisy machines 
that clatter incessantly from year’s end to year's end, 
is an army of young men and girls, the brightest, 
quickest, cleverest operators to be secured. Every- 
thing and everybody appear to be ina grand rush. 
Little boys and girls tear about as if thrones depended 
on their being ata given point in the room at the 
hundredth part of a given second. The continuous 
musketry of the sharp, rattling machines ever and 
anon grows heavier and tiercer as gusts break forth on 
a stormy April day. The very atmosphere seems excited 
and in a hurry, and well it may, for the air in the room 
's changed every three minutes. Four huge ventilating 
‘ans, driven by a special dynamo engine, carry off 2,000 
subiec feet of air every second, and keep the atmosphere 
in perpetual commotion. A picture of a scene so con- 
fusing is difficult to paint. If anything would only 
stand still long enough to let the mental camera catch 
its image, there might be hope of obtaining at least a 
typical impression. But the room puts on as many 
new phases as the crowd}that passes a Broad way corner. 
Placed well in its center is a little pagoda, an up-raised 
stand that might make a summer house were it set ina 
flower garden and overrun with vines. Here a group of 
little girls sit behind a circular table. Over their heads 
isgathered in adisk a hundred wires that run hither 
and thither all over the room, carrying little messenger 
cars, such as they have in the big stores running to 
the cashier’s desk. Here there are so many of them, 
and they skim along in so many different directions, 
darting hither and thither, as if blessed with a head of 
their own and a perfect comprehension of their own 
business, which nobody can tell them better than they 
know it themselves, that one looks upon their intricate 
mechanism with amazement, and wonders why they 
don’t come together in a general collision. If it be re- 
‘uarkable that they understand themselves, it is more 
remarkable still that these little girls, who have scarcely 
entered their teens, should know whence they all come, 
what they all carry, and where they all go. But with 
equal deftness and celerity, the children capture them 
all as they come, take out their cargoes of papers, affix 
to these a proper stamp, and send them whirling off 
again, all in the twinkling of an eye. When the mes- 
sages have been received down on the basement floor, 
they are sucked through pneumatic tubes up into the 
operating room, and there seized upon by the little 
girls in the grand stand. Quick as a flash the addresses 
are read, and then they are whirled to that part of the 
room in which the particular operators are seated who 
aa the particular lines over which the message is 
0 go. 

It takes nearly a thousand operators to accomplish a 
day's business in the Western Union. Some of this 





work isin the day time and some at night, and others 
do nothing except relieve the regular staff, while, in 
relays of fifty or seventy-five, they go up-stairs for 
luncheon. Thus there is no pause in the eternal rattle 
of the machines. The problem of perpetual motion is 
solved in that room as much as it ever can be solved. 
The messages that come into the office are treated 
pretty much in the same way as those that go out. 
The operators who receive them write them out on 
blanks and send them whizzing off in a jiffy to the lit- 
tle girls in the grand stand. When they are stamped 
for identification, they are dropped down through a 
sliding tube to the basement floor. A mirror at the 
bottom enables one to see directly through six stories 
and catch glimpses of the pig-tails and curly bangs up 
in the lofty grand stand. As the messages drop they 
are taken out, slid through steam rollers that copy 
them and drop them on a revolving endless belt, that 
takes them off to the routing clerks and the messen- 
gers. System is always simple, even in its most com- 
plicated forms. That is what system means. And yet 
the number of things that are done to a message in 
order to insure its rapid and accurate reception and 
delivery can but excite wonder. 

Of course there are a great many secrets passing 
through that operating room—secrets that speculators 
in Wall Street would consider it well worth their while 
to know. Many a fact that has come over the wires 
from Chicago, addressed to some prince of the realm 
of speculation at twelve o’clock, if known an hour later 
to any important stock broker, would be held by him 
in high commercial esteem. This fact has not escaped 
the observation of operators who keep a business eye 
open, nor is the Western Union Co. blind to it. Ar- 
rangements have occasionally been made, in times of 
public excitement, between operators and men of 
speculative tendencies, for the quick transfer of mes- 
sages designed to have important effects on public 
affairs. There are many occasions when the certain 
knowledge of an event—a presidential proclamation, a 
government concession to or demand upon one of the 
subsidized railroads, or of any such thing affecting the 
values of securities—should it come to the ears of a 
speculator even half an hour before it was made pub- 
lic, would enable him to make a fortune. The secrets 
of the wires are the richest kind of secrets, and the 
greatest care is taken to keep them inviolable. This 
is one of several reasons why the operators are not 
permitted to take their lunches outside of the building. 
A restaurant is fitted up for them on the topmost floor, 
provided with an extensive bill of fare, which is sche- 
duled, according to the company, at cost prices. A sharp 
espionage is kept upon the movements of all employes. 
At the door of the big room stands an old, white- 
haired sentinel, whose forty years of telegraphic ex- 
perience in all parts of the country has made him fa- 
wiliar with every one in the business. If a visitor calls, 
he either knows him at once or knows that he is not a 
fellow craftsman. At all times of unusual public ex- 
citement, when Wall Street is in a fever, extraordinary 
vigilance is exercised over all persons whocallon the 
operators. They are always compelled to send in 
ecards. These are taken first tothe manager or his as- 
sistants. The person called upon is notified, and if he 
desires to see the visitor, he goes out into the hall. The 
opportunities for long or private conversation here are 
meager. A constant succession of chief operators and 
other authoritative persons is passing by at momentary 
intervals. If secrets are being divulged, the chances 
are that some part of them will be overheard, or sus- 
picion aroused by some other circumstance. In that 
event the visitor is followed. It is not often that im- 
portant secrets have contrived to get over this wall of 
scrutiny and care. 

To the uninitiated it is a great puzzle how the 
dangers of lightning are averted where there are so 
many conductors of electricity as in a telegraph office. 
More than 2,000 different wires come into the Western 
Union building, and run more or less directly to the 
desks of the operators. Even when these electric at- 
tractions are wanting, most people confess to a certain 
feeling of insecurity when the elements rage and wake 
up terrifying flashes of forked fury. Nearly half the 
operators are young women, and they may be expected 
to share the general sentiments of their sex concerning 
this uncertain and wicked-looking force. But science 
has provided an answer to this, as well as to almost all 
other puzzles which stand in the way of human pro- 
gress. Every wire, as it enters the building, passes 
through the bottom of a long narrow board, and then 
again through it at the top. This board is a lightning 
arrester. If the current is heavy, its first effect is to 
deprive it of much of its force. Should even this fail to 
deprive the current of its fatal power, and it passes on 
to the top of the board, it touchesa spring which drops 
instantly and shuts off all connection with the oper- 
ating room. This spring is called the plush magnet, 
and beyond it no overcharge of lightning, whether pro- 
ceeding from a storm or from contact with other wires, 
ean possibly go. Absolute security from outside elec- 
trical influences is thus insured. The wires proceed 
directly from the street to the switchboard in the ope- 
rating room, where they are stopped. The wires at- 





tached to the machines in the room all run to this 
board, and connections are established there with the 
through lines. 

There are 20,000 cities and villages in the United 
States to which the Western Union runs its wires, and 
naturally the task of making rates between each of 
these places and all the others isa grave problem, Four 
hundred millions of rates must be made, and every 
agent must know them all. When the company was 
confined to the space between Buffalo and Chicago, the 
process of arranging a tariff was comparatively simple. 
But when a boundless continent became its domain, 
the subject was no longer insignificant. The present 
method is so plain that the wayfaring man, though a 
fool, has no excuse for erring therein. The whole coun- 
try is blocked out on a map in squares of fifty miles 
each, and the rate is fixed between each and all of these 
squares, and printed in a book that is newly revised 
and issued every six months. The public is greatly in- 
debted to the competition of the sinaller companies 
which from time to time have sprung up as rivals 
within certain territories to the Western Union for 
many additional simplifications of this system. 

In the East there is but one tariff rate, and between 
adjoining States a similar arrangement usually exists. 
These smaller companies have been nearly all swallow- 
ed up in the Western Union, but their usefulness to 
the public in compelling reductions is not slight. The 
average business done in the main office of this giant 
monopoly is about 1,400 messages. As many as 2,800 
have been sent out in a single day, and as 180 other 
offices are open in this city, these figures tell only a 
small part of the story. But they serve well to show 
the immense development of an art and a trade that 
sprang into existence within the memory of men still 
young, and which, were they suddenly lost to human 
knowledge and craft, would leave the world in strange 
and dismal darkness.—New York Tribune. 

OOO 
The Milling Machine, 

At the recent meeting of the Society of Mechanical 
Engineers, a paper was read by John J. Grant, and en- 
titled, ‘‘The Milling Machine as a Substitute for the 
Planer in Machine Construction.” 

The author called attention to the importance of 
using the milling machine, and that manufacturers 
were coming to recognize this fact, due largely to the 
diminished cost of using it, as compared with that 
in the use of a planer. He asserted that every part of 
a locomotive now finished by a planer could be better 
done by a milling machine, and at a half to one-tenth 
the cost, and producing work nearer to interchange- 
ability. In order to settle the question in his mind, he 
made the following-experiment. One hundred pieces 
of cast iron 16 in. long, large enough to finish 14¢ in. by 
1in., used for lathe racks, were given to the man in 
charge of the milling machine, and an equal number 
of the same pieces to the man in charge of the planers. 
The cutter used on the milling machine was simply a 
plain spiral cutter of 244 in. diameter by 2 in. in length, 
costing to make in the shop, including stock, labor, 
and shop expenses, $2.10, This cutter was sharpened 
but once, and that after the completion of the job, 
which consisted in roughing the four sides of the 100 
pieces. Two milling machines were used, one for 
roughing and one for finishing cuts. The cutters re- 
quired grinding at the end of the job, and so were 
chargeable to it ; the time required to grind them was 
22 minutes. The wages of the boy running the ma- 
chine were 9 cents per hour. The total cost for finishing 
the 100 pieces on the milling machine was, including 
shop expenses, estimated at 35 per cent of labor, $5.09. 

The cost of the same number of pieces finished on the 
planer was as follows : 


24 hours 35 minutes each machine, at 25 cents per hour., $6.05 


Grinding and setting tool 19 times, 1 hour 21 minutes.... 0.33 
Shop expenses, 35 per cent,..........-....0055 +» 2.22 

0 $8.58 
Balance in favor of milling machine................ . 3.00 


In the above test, the author claims that the plauver 
was acting at its beot and the milling machine at its 
worst. The latter makes its best showing in irregular 
work, where the planer requires the constant attend- 
ance of skilled workmen, while the milling machine can 
employ a much cheaper grade of attendance. 

He summed up the advantages as follows: Exact 
duplication of work ; rapidity of production, the cut- 
ting being continuous ; cost of production, as several 
machines can be operated by one workman, and he not 
a skilled mechanic ; and cost of tools for producing a 
given amount of work. 

oo 
Artificial Incubation in Egypt. 

One of the oldest industries in Egypt is artificial 
egg hatching, principally engaged in by Copts. There 
are said to be 700 establishments of this naturein the 
country, and the production of chickens from the 
ovens is estimated at from 10,000,000 to 12,000,000 an- 
nually. The season for incubating lasts through three 
months of the early summer. The country people bring 





eggs to the proprietors of the *‘farroogs,” and give 
two good eggs for every newly hatched chick. 
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THE POUGHKEEPSIE BRiDGE. 

This structure, now under process of erection by the 
Union Bridge Co., of this city, of importance both as a 
monument of engineering and as a link in the railroad 
system of the Eastern States, is rapidly approach- 
ing completion. About a year ago* we illustrated 
it, showing elevation and some 
general dimensions of the work. To-day much of 
what we then showed has been realized, and when 
the present year will be half over, it is hoped and 
believed that the bridge may be practically com- 
The rapid progress is due to the system 
of construction. The cantilever has been utilized 
as far as possible. Pin fastenings bave been used 
in the more important truss work, and small mem- 
bers have been employed. Almost all the rivet- 
ing was done in the shops, and the eye bolts, 
struts, and chords were delivered on the ground 
ready to be put at once in place without delay. 
All this is in contrast to the system adopted for 
the Forth bridge between England and Scotland. 
There the bridge is built on the ground. For 
fastenings rivets are almost entirely depended on, 
and immensity of size characterizes as much the 
individual members as it does the whole structure. 
The two bridges illustrate well the difference be- 
tween American and English practice. 

Certain limitations were imposed upon the 
Poughkeepsie bridge that have affected its struc- 
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by those interested in the navigation of the river. The 
great object to be attained was to obstruct the river as 
little as possible. To do this the four piers in the river 
were made very narrow. They were far too restricted in 
size to afford anchorage for cantilevers. A compro- 
mise structure consisting of a combination of anchor- 
age trusses and cantilever spans was adopted. Start 
ing from the shore at either end, a cantilever span is 
first encountered, next to this comes a truss span, fol- 
lowed by a central cantilever span. After this a sec- 


* See Scrzntivic Auenican, Vol. 4, No. 6 














| ond truss and a third cantilever span complete the 
structure as far as the river is concerned. A short 
cantilever at either end connects with the approaches. 
On the eastern side the approaches are very long, and 
are really an elevated railroad. The intermediate truss 








WEDGZS BETWEEN CANTILEVER AND HANGING TRUSS, 
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ERECTING ANCHORAGE TRUSS oN FALSE WORK. 


spans act by their weight and strength as anchorage 
spans for the cantilevers. 

The river is crossed, therefore, in five spans, involving 
the placing of four piers in the channel. The clear 
opening of the spans varies from 500 ft. to 521 ft. 6 in., 
with 130 and 160 ft. head room. 

These piers are twenty-five feet wide at water line. 
Thus it will be seen that little obstruction is offered to 
navigation. To provide against that little the bridge 
company is obliged by their charter to keep a tug-boat 
at hand for helping vessels through, and to place 
lights upon the piers. The latter consist of masonry 
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| bases that rise about 30 ft. above the water. Upon 


these the iron superstructure is erected, carrying the 
piers up 130 ft. Upon these the trusses rest. 

A cantilever may be described as a gigantic bracket. 
To bridge an opening by them, two are carried out 
from either side projecting over the space below. 
When sufficiently close they stop, and the space 
between is closed by an ordinary truss suspended 
from their ends. But a bracket is without sta- 
bility unless it is held in position. To provide 
this holding, the anchorage spans are made to 
alternate with the cantilever spans. 

The piers being in place, the general method of 
erecting the bridge may be thus described. False 
work or centering of timber is first erected where 
the truss spans are to come. This in itself is no 
small work, as is evident from our illustration, 
taken from a photograph of the structure. The 
depth of the river and the stratum of soft mud 
necessitated extra long piling. The logs are spliced 
or fished to secure sufficient length to reach good 
bottom. These are well braced at their tops, and 
on them the trestle work is erected. Upon the 
false work the great anchorage trusses 525 feet long 
and 75 feet deep are set up. When one truss is 
completed, the false work is removed and stored 
away for future use, leaving one span completed, 
and standing isolated over the river. From one 
of its ends a cantilever is carried shoreward, while 
from the shore end a second cantilever is run out 
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to meet it. The shore member is a double cantilever 
poised at its middle on its pier like a balance beam, and 
anchored down by great tie rods at the inner end. 
Representing, as before said, two immense brackets, 
the pair of cantilevers are carried out over the inter- 
vening space without any false work. The strain ex- 
erted by each is a thrust backward at the foot and a 
pulling forward or tension at the top corner. These 
strains are sustained by the anchor truss or by reversed 
cantilevers. When the two have approached within 
200 ft. of each other, work begins upon the connecting 
or hanging truss. Member by member this is put to- 
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a a base. Thestrains during erection, it will be clear, 
resolve themselves into one of tension for the upper 
chords and of compression for the lower chords of 
both truss and cantilevers, These are provided for by 
making the lower chord of heavy lattice and plate 
work adapted to resist a thrust until the central panels 
of the hanging truss are reached. The lower chord for 
these panels is composed of eye bars. The reason for 
this will be evident. So far the whole strain has been 
one of tension for the upper chord and of compression 
for the lower. The tension has come against wedges 
situated near the end of each cantilever. As soon as the 
members of the truss are in place, the wedge is backed 
out and the upper chord of the connecting truss is re- 
lieved from tension, and at once becomes a compression 
member, while at the same instant the lower chord of 
the truss ceases to be compressed and enters into ten- 
sion, The only reason the lower chord is made of rigid 
character for the greater part of its length, enabling it 
to resist compression, is to make it capable of sustain- 
ing the strain of erecting. Its last chord members are 
put in as simple eye bars, because for the last panels 
the erecting strain is very light. 
bridge or truss functions 
chord might be of tie rods. 
The stiffness of the bottom 
chord takes the place of 
false work. 

The wedge we have 
alluded to is in the upper 
chord, A second one is in 
the lower chord. The two 
are shown in the cut. 
Both are removed when 
the structure is joined. 
They are used during the 
last conneeting to bring 
the parts together. By 
working them in or out, 
the projecting and meeting 
portions of the truss can 
be swung up or down and 
to right or left, so as to 
come into aceurate align- 
ment. When the last tie 
rods are in place and the 
wedges removed, the canti- 
lever span can be distin- 
guished as of three parts, 
By removal of the upper 
wedge the upper chord is 
cut,” by removal of the 
other the lower chord is 
“eut.” Hence the through 
connection of both chords 
being destroyed, the truss 
exists as an independent 
structure. It is suspended 
at each end by a tie rod 
which is attached to the 
upper and outer corners of 
the cantilevers and to the 
lower corners of the truss. 
As the truss and cantilever 
expand or contract with 
change of temperature, the 
suspending red swings 
back and forth, but no 
effect is produced upon 
the cantilever, as no thrust 
or pull in the absence of the wedges can be exerted 
upon it. 

To carry on the work of construction, engine houses 
are inounted on wheels and travel out on rails as 
fast as the panels of the trusses and cantilevers 
are constructed. These contain hoisting machinery. 
The iron work is brought on scows, or on the shore un- 
derneath them, and the pieces are hoisted by steam 
power. As each piece comes into its place, the pins 
are driven in place. Where rivets are required tempo- 
rary bolts are used, to be replaced by rivets in due 
time. Each foreman has a book giving explicit di- 
rections how to put the work together. The men, by 
practice, become apparently quite reckless in working 
at so great a height, but this is only apparent. They 
all wear areties or rubber overshoes of some kind in 
winter, and rubber-soled shoes in summer, to be se- 
cure from danger of slipping. So far the casualties 
have been few. 

The bridge is made of stee}, of about 63,000 pounds 
breaking strain. The members of largest section are 
the lower chords of the anchorage trusses. These re- 
present a species of box girder in exterior dimensions, 
50 inches deep and 40 inches wide. The largest mem- 
ber weighs less than 20 tons. The largest eye bars are 
8 by 2 inches in section and 49 feet long. Others are 
8 by 244 inches in section and 37 feetlong. The largest 
eye bolts or pins are those receiving the thrust of the 
lower chord of the cantilevers. These are 9 inches in 
diameter. These dimensions mag be contrasted with 
those of the Forth bridge, whose lower cantilever 
chord is a plate iron hollow cylinder 9 feet in diame- 





As far as the actual | 
are concerned, the whole| 
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12 feet in diameter. 

On each of the two piers nearest the shore, four sets 
of steel rollers, 3 inches by 3 feet 6 inches, and twenty- 
four in a set, carry the ends of the anchorage trusses 
and of the cantilevers of the east and west spans. 
These allow for expansion and contraction under 
changes of temperature. 

Madder, 

This coloring matter is more extensively used by 
cotton dyer and calico printer than by the wool dyer. 
It has been the subject of much research, and the com- 
position and nature of its coloring principles are now 
well understood. It has long been used as a dyestuff. 
Th ancient Egyptians, the Greeks, and the Romans 
are said to have used it. Though not a wood, it will 
be best to discuss it here in connection with the red- 
woods, as it holds, as a wool dye, a position inter- 
mediate between that of the redwoods and the yellow- 
woods. Itis the root of a plant called Rubia tinctorum. 
Dr. Schunk states that the coloring matter exists in the 
plant as a glucoside, that is, in combination with a 
sugar. He calls the glucoside rubian. 

The principal coloring matters yielded by madder are 











MATHEW, THE CUBAN MONKEY. 


alizarine, purpurine, and pseudo-purpurine, of which 
the first is by far the most important, being the only 
madder color which may be considered fast and per- 
manent. The artificial production of alizarine from 
anthracene, one of the products of the distillation of 
coal tar, is one of the most important and interesting 
applications of chemistry to the arts that has been 
made of late years. In 1868, Graebe and Liebermann 
found that when alizarine and zine dust were distilled, 
the hydrocarbon anthracene was obtained, and by re- 
versing the process they succeeded in obtaining aliza- 
rine from anthracene. The artificial coloring matter 
seems to possess all the properties of the alizarine of 


madder. 
besides acting as a ferment in the indigo vat, are for 


the production of drabs, browns, and olives, for which | 
its coloring matters are well adapted. The colors ob- | 








In wool dyeing the chief uses of madder, | 
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ether, and the work is carried out from the cantilevers | ter, and one of whose pieces is a cylindrical member| been brought against the sinful nose. Headache, 


cough, dyspna@a, earache, neuralgia, hay fever, acne, 
convulsions, and syncope are only a few of the many 
evils which this troublesome organ is accused of having 
inflicted upon long suffering man, and it bids fair to 
outstrip even the ovaries as a center for morbid reflexes. 
As regards aproxia, however, it is said not to be a re- 
flex, and the mechanism of its production is assumed 
to be a purely physical one. The lymphatic spaces 
beneath the dura mater have been found to be in 
direct communication withthe mucous membrane of 
the nasal fosse, and inflammation of the latter is sup- 
posed to interfere with the elimination of the waste 
products resulting from cerebral activity, thus leading 
to mental sluggishness. But whatever may be its 
methods, the nasal organ is evidently responsible for 
any, if not most, of our ills. Clearly, the nose must 
go.—Medical Record. 

. —_ - ee 

MATHEW, THE CUBAN MONKEY. 

We give an engraving, from La llustracion Cubana, 
of an educated monkey, brought up by Messrs. Lopez 
& Inelan, of Havana, where the anima! enjoys a great 
reputation for intelligence. He will stand erect and 
salute all present, wrestle and fight with any dog of 
his size, compel a cat to be 
his most patient servant, 
capture a pigeon and make 
it open and shut its biil like 
a parrot, strike an attitude 
of the fiercest attack on 
signal from its master, or 
on a contrary signal re- 
lapse into the most sub 
missive and inoffensive of 
creatures. The above 
only the merest outline of 
a few of the many things 
which this remarkable 
animal has been taught to 
do. His fame having 
reached Madrid, he has 
been sent over there, 
where he now attracts 
great attention at the 
Retiro. 

a - Say 
Kerosene Oll as an Anti- 

Knerustator for Steam 

Bollers, 

Mr. Lewis F. Lyne read 
a paper before the last 
meeting of the American 
Society of Mechanical En 
gineers upon the use of 
kerosene oil for prevent- 
ing incrustation in steam 
boilers. The experience 
upon which the paper was 
based was gained in con- 
nection with the working 
of the Jersey City Electric 
Light Company's station, 
where there are in opera 
tion two 100 horse power 
Root’s boilers and 
boiler of the same type de 
veloping 155 horse power. 
The water,used in these 
boilers made a great deal 

° of scale—so much, indeed, 
as to half fill with hard deposit the 4 inch tubes of which 
the boilers are principally constructed. Finding that 
no otker expedient would rectify this evil, Mr. Lyne 
commenced to experiment with kerosene oil ; allowing 
some of this kind of oil to flow into the boilers by means 
of an arrangement like a large steam cylinder tallow 
cup fixed upon the water feed pipe. When the experi- 
ment was started, there was about one-fourth inch of 
scale in the boiler tubes. Two quarts of kerosene were 
put into the boiler every alternate day for a month, 
when it was found that the scale was so far dissolved 
and loosened that a scraper would clear off most of it. 
Continuance of the treatinent eventually cleared the 
boiler from scale in every part. Finally the rule was 
adopted of putting in one quart of kerosene oi! per day 
for each 100 horse power boiler, and three pints per 
day for the 155 horse power boiler. The water is blown 
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tained with madder on wool are vory fast and per-| down two gauges every week, and the entire contents 


manent.—Indus. Record. 


The Nose the Source of all our Woes, 


once a month. Water is never used to wash the boilers 
out, nor is a scraper necessary, for the mud all goes 
away with the water. Another thing worthy of notice 


At the last congress of German naturalists and phy- is that, whereas it was impossible to keep gauge glass 


sicians, held in Wiesbaden, Dr. Gacy reported several 
eases of mental disturbance characterized by an im-| 
possibility of fixing the attention on any subject, except 
for a very brief period, or of prolonged mental effort of 
any kind whatever. This condition, to which the 
author gave the name of aproxia, was always associated 
with certain lesions of the nasal mucous membrane and 
obstruction to the passage of air through the nasal 


fosse. 
This is, we believe, the latest accusation which has 





tubes in use more than a month or two, because they 
became badly corroded and grooved, and consequently 
broke, since kerosene has been regularly employed this 
corrosive action has ceased. 
ee 
To keep frost, etc., off plate glass windows, keep the 
inside air dry, or inner sash tight, so that the air 
in window inclosure will be cold, and ventilated from 
the outside. A partial remedy is to have ventilating 
openings in the top of the window casing. 
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Thermometer Scales. 

Much annoyance is caused by the great difference of 
thermometer scales in use in the different civilized 
countries. The seale of Reaumur prevails in Germany. 
As is well known, he divides the space between the 
freezing and boiling points into 80°. France uses that 
of Celsius, who graduated his seale on the decimal 
system. The most peculiar scale of all, however, is 
thatof Fahrenheit, a renowned German physicist, who, 
in 1714 or 1715, composed his scale, having ascertained 
that water can be cooled under the freezing point, 
without congealing. He therefore did not take the 
congealing point of water, which is uncertain, but 
composed a mixture of equal parts of snow and sal am- 
monia—about—14° R. This scale is preferable to both 
those of Reaumur and Celsius, or, as it is also called, 
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burnt houses, implements, remains of grain which was 
kept in clay pots, cloth made of broom, and handmills 
were found. Flint was used only for making saws. 
The dead were buried in natural caves, or in stone 
boxes under the houses or near them. 

At the end of the copper period the inhabitants still 
lived on the tops of steep hills, in fortresses. The im- 
plements consisted of the same material, but, besides, 
moulds for casting copper, ivory, gold, and silver were 
found. Over twelve hundred graves belonging to this 
period were opened. All of them were situated in the 
houses, and consisted either of small chambers of stone, 


three feet long and two feet wide. The skeletons are 
doubled up, hands and knees being pressed against the 





Centigrade, because: 1. The regular temperatures of | 


chin. Sometimes husband and wife are found in the 


the moderate zone move within its two zeros, and can|same urn. The study of this vast amount of material 


therefore be written without + or—. 2. The scale is| will be highly interesting. Virchow points out that 
divided so finely that it is not necessary to use fractions | part of this ancient culture is probably due to Pheni- 'seems improbable that the species could have become 


whenever careful observations are to be made. 
adivantages, although drawn into question by some, 


have been considered sufficiently weighty that both | Tyg 
Great Britain and America have retained the scales, | 


while the nations of the Continent, France, Spain, ete., 
use the other two. 
The conversion of any one of these scales into another 


| Science. 
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Our Lost Species, 
| BY E. M. HASBROUCK. 
| Those species of North American birds termed 
| “lost,” and excluded from many of the lists in conse- 


is very simple, aud easily made. To ehange a tem-| quence, are at present of considerable interest to 
. “= ; , , 

perature as given by Fahrenheit’s seale into the same | many ornithologist», both from the fact that a thorough 

as given by the Centigrade seale, subtract 32° from | search may, at any time, reveal the existence of some 


Fahrenheit’s degrees, and multiply the remainder by | one, and that within the last few years two at least, 


5 deka 
j. The product will be the temperature in Centigrade 


degrees. 

To change from Fahrenheit’s to Reaumur’s seale, sub- | 
tract 32° from Fahrenheit’s degrees, and maltiply the | 
remainder by §. The product will be the temperature 
in Reauimur’s degrees 

To change a temperature as given by the Centigrade 
scale into the same as given by Fahrenheit, muitiply 
the Centigrade degrees by § and add 82° to the product. 
The sum will be the temperature by Fahrenheit’s scale. 

To change from Reaumur’s to Fahrenheit’s scale, 
multiply the degrees on Reaumur’s scale by }, aud add 


the great auk (Plautis impennis) and the Labrador 
duck (Camptolaimus labradorius), are believed to have 
become absolutely extinct. 

The first of these, P. impennis, has been written and 
rewritten upon so much of late, that I do not wish to 
say much concerning it here. ‘‘ It formerly inhabited 
our coast from Massachusetts north nearly to the 
Arctic circle. In Iceland it has been traced down to 
1844, while in the American Naturalist, vol. vi., page 
868, is recorded the finding of a single dead specimen 
in the vicinity of St. Augustine, Labrador, in Novem- 
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and when there in 1885, on the “Black Ridge” of the 
Cumberlands in Kentucky, I saw, among others, five 
of what I now and then firmly believed to have been 
montana, but owing to circumstances was unable to se- 
cure the birds. Concerning R. cwvieri, I can only say 
that the species is a supposed hybrid between R. sa- 
trapa and R. calendula, and unless exceedingly close 
could not be distinguished from one of these. There- 
fore, among the thousands upon thousands of king- 
lets that yearly pass the student, it is not improbable 
that specimens of this bird exist, and by collecting a 
| large series one or more might be obtained and a long 





of stone boxes, or of huge clay pots with rounded bot- | disputed point settled. : 
tom and wide mouth. The largest of these are over| H. bachmani is a well tried and thoroughly estab- 


| 
| lished species, and up to within afew years was fre- 


quently taken. Several ornithologists have made trips 
| through the localities in which it was formerly known 
|to exist—South Carolina, Georgia, and Cuba—but 
| nothing concerning it has of late been heard. It 


These | cian influence.—Zeitschr. fur Ethnologie, 1887, No. v ;| extinct, and future explorations, perhaps in compara- 


tively new country, may serve to bring it again to 
light. 
| Of H. cincinnatiensis, but one specimen has ever 
been taken, and that near Cincinnati, Ohio. It is pre- 
sumably a hybrid between H. pinus (pine warbler) 
and Geothlypis formosa (Kentucky warbler). If such is 
the case it is unlikely that it will ever be taken again, 
and it ought hardly to havea place in this list, as it is 
considered more of an oddity than a species. 

Brewster's linnet (A. brewsterii) and Townsend's 
bunting (S. townsendii) are each represented by a sin- 
gle specimen, and remain unique. Noone knows toa 
| certainty whether they are hybrids or representatives 
of distinct species. The one has not been taken since 
| 1881; the other dates from as far back as 1833, when it 
| was taken by Mr. J. K. Townsend, on May 11, in Chester 

County, Pennsylvania. It is doubtful whether either 
| will ever be taken again, and if perchance it should, 
unless taken in sufficient numbers to guarantee its po- 
sition, it would but confirm the opinion of its being the 
offspring of two distinct species. This, then, sums up 





ber, 1870.” Unfortunately, the “character, date, and | the list, which, with the exception of three, still stand 


32° to the product. The sum will be the temperature | disposition of this alleged individual are question- 
by Fahrenheit’s seale able, and it seems improbable that the species lived 
For those who wish to save themselves the trouble ' down to so late a period.” At present it is accounted 
we have calculated the following comparative table: (extinct, but, with all due respect to the opinions of | 
others, there seems to me to be still a chance for its 


a chance of being rediscovered and placed! on the per- 
manent list of North American birds. There is always 
something peculiarly fascinating about searching for 
that which is liable to turn up at any moment, and 
untilall disputed points in our ornithology are settled, 





c. R ' ‘ R yr. il c. R y. | being rediscovered, and, strange as it may appear, | students will continue to search for the desired in- 
this chance I would place solely with the Arctic ex- | formation. 
ay ¥ " Yi ~ |plorer. In the reports of different! expeditions, we Pe eee 
i pe ihe Be | % 6s ee | learn that after acertain latitude has been reached, The Decadence of the China Tea Trade. 

3 evi Pee ar . 4.0 a4 the tide of migration changes its course, and. that The Chamber of Commerce of Foochow, one of the 
| 908 |—08 |) wil m4 644 we «oe  iaae | birds as well as mammals move in a northerly direc-| three principal centers of the export tea trade of China, 
* oN S Re | OB ORS Bt | tion. This is pretty sure evidence that somewhere at | has responded to the appeal of the Chinese govern- 
ae —184 - 4 21 16.8 0.8 be 3.0 149.0 , the far north, beyond the region of snow and _ ice, | ment, through Sir Robert Hart, to suggest remedies for 
| 148 3 | 33 | ma! 734 é sae  ise6 | there is a milder climate to be found, and one un-| the serious decline in the China tea trade. The sub- 
. ae eis | ala = ae ans |doubtedly teeming with animal life. If, in the years|stance of the letter in which this appeal was made 
" “as 4 * a8 os 70 58.0 158.0 | to come, some one succeeds in reaching the pole, and| was published in the Zimes of November 14. The 
4 | —128 2) ms | ea | om ~ oe i616 | diseovers this land (if existing), does it not seem rea-| Foochow Chamber points out that the vital considera- 
o s ato a2 | as s =. is sonable to suppose that the great auk will be found | tion is the duty. Heavily taxed China tea cannot com- 
Mm 04 8 ’ 4.8 | 87,8 7 | 0 67,0 | among its inhabitants? which, having experienced the | pete with the duty-free tea of India, and if the taxation 
fv oN tS & Bll a | B | Be SS | persecutions of man, has sought safety and retire-|is not remitted, the tea trade of China is within a 
” So a8 + 2 4 = 4 Bo ment within its borders. This last borders somewhat ‘measurable distance of extinction. The entire crop 
x 64 17 o |) Bs 8 # | 640 1760 | upon the Utopian, I know, yet time may prove it true | of Indian tea in 1890 will be laid down in London ata 
| well = | ae lee | aes) IS2 | im part at least. | cost of 6d. per Ib., or under, while the average cost of 
: =) S| & 1.3 ry 4 = a | Coneerning the Labrador or pied duck, there is | the Foochow Congou this year was 9d. per lb. laid down 
4 24 26. ‘1 28 105.8 S oo iso still some chance of its being taken, as recently two| in London, for teas inferior to those of Indian growth. 
“71 | ool aloe | mee ~ | te iate | instances have come under notice in which the birds | “ It is too late to recover the ground lost, but timely 
¢ 0,0 0 || 4 | Bs is ms 7.4 390,4 in question were picked and eaten by the shooter, and | and vigorous measures may possibly enable China to 
2 16 “¥ it 26,8 114.8 90 72,0 i940 | afterward, when too late, thought to have been speci-| retain a good share in this important trade.” 

2) Sel axel | me | tee 3 «62S ES | mens of this bird. In both cases the description tal-| Other causes have contributed to the decadence of the 
& so; 410 || © | ms | Is ss ra sone lies very closely with that of acabinet skin. Ina re-| China tea trade. Among these, the Foochow Chamber 
7 6 4.6 ' ws Iz ws 78.0 ano cent number of Forest and Stream, Dr. Shufeldt preety mentions negligent cultivation, imperfect firing, exces- 
$| tal aall oe | ae | wre ” oe omg | #8 able article on this subject, and strongly holds | sive admixture of dust and stalks, and fraudulent prac- 
0 ao | m0 + | 2 | 1H m | mA - 4 | forth that the bird may still be found. tices on the part of the native tea guilds. Formerly it 
12 9. 56 ‘ “8 | 1828 100 | 8.0 2120 Leaving these so-called extinct birds, we come tothe| was the practice among tea growers to trench the 
3} WA 6,4 06 | 1346 lost species proper, or those which, through scarcity | ground in the plantations, manure the plants, and 
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Prehistoric Besearches in Southeastern Spain. 
Two Belgian engineers, Messrs. Siret, are about to 
publish the important results of their extensive arch- 
wological researches in Spain, which extend over 
the coast from Carthagena to Almeria. The oldest 
remains belong to the neolithic period. There is not a 
trace of metal to be found in these ancient habitations. | 
The implements consist of polished axes, perforated 
shelis, pottery, grinding stones, chipped flints, and | 
primitive walle of stone. In another class of sites which 
belong to a more recent period, remains of copper and | 
a few bronze implements were found. The inhabitants | 
lived in stone houses, the stones being cemented by | 


or diminutiveness, have eluded the efforts of collectors | prune them at least once a year, while every year some 
since the original specimens were taken. Four of | were replaced by new shrubs. Now, however, no 
these have not been seen since the time of Audubon | trenching, manuring, or pruning is done, no new stock 
and Wilson, and are known only from their works. | is planted, and the worn-out trees are so stripped that 
These are: The carbonated warbler (Dendroica car-| four and even five crops are taken instead of three, and 
bonata), blue mountain warbler (Dendroica montana), | the last erops are torn off with shears or bill hooks. 
simall headed warbler (Sy/vania(?) (microcephala), and | ‘* No wonder the teas show deterioration. No wonder 
Cuvier’s kinglet (Regulus cuvieri). The others are the Indian leaf is preferred to such a product.” Owing 
scarcely of more recent date, and are: Townsend's! to want of sap in the leaf, the teas are so lightly fired 
bunting (Spiza townsendii), Brewster's linnet (Acan-| that they commence to deteriorate within three or four 
this brewwsterii), Bachman’s warbler (Helminthophila | months of packing. The dust and stalks have lost the 
bachmani), and the Cincinnati warbler (Helminthophila Continental markets and those of Australia and Can- 
cincinnatiensis), ada to the Foochow teas, and caused the latter to be 

Eight species once known to science now lost ! | replaced by tea from Ceylon.—London Times. 

Let us take them systematically, and try to discover | ++ Ore 
the reason, and if possible the remedy, for such a’ Ox of the best and simplest remedies for torpid liver 





earth. Flint implements, particularly arrow heads and | state of affairs. In the first place, we must admit that 
knives, ornamented pets, bone points, and mumerous all are small, and therefore less likely to be noticed 
copper celts, were found in the houses. Cremation was | than otherwise ; and, secondly, that a number were 
practiced to a considerable extent by the people of | taken in territory that has never been carefully worked, | 
that period. Copper ores and seorie proved that| and in one or two localities little if any work has ever | 


they practiced the art of smelting been done. Carbonata montana and microcephala 


| 


In a later period fortified villages, with walls made | were all taken in such region, namely, the mountains 
of stone and mud, were built on the tops of the hills.|of Virginia and Kentucky, whose vast expanse cer- 
in the space surrounded by the walls, the ruins of ' tainly offers splendid fields for discoveries in this line ; 





or biliousness is a glass of hot water with the juice of 
half a lemon squeezed in it, but no sugar, night and 
morning. A person to whom this was recommended 
tried it, and found himself better almost immediately. 
His daily headaches, which medicine had failed to cure, 
left him; his appetite improved, and he gained several 
pounds within a fewyweeks. This is so simple a remedy 
that any person thus afflicted will do well to give ita 
trial, as it cannot possibly do any harm. 
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PASCAL’S VASE. 
T. O'CONOR SLOANE, PH.D. 

The law of the pressure produced by a column of 
water is very perfectly illustrated by the apparatus 
known as Paseal’s vase. In the illustration is shown a 
method of constructing it that is far better adapted to 
the purposes than the usual one. Several experiments 
or modifications of experiments can be carried out 
with it that the regular apparatus does not admit 
of. As shown, it is very simply made, and its con- 
struction will be within the capacity of any one of 
moderate mechanical ability. 

For the vase, a wide-mouthed bottle is selected. 
This should have as true a neck as possible, as re- 
gards its lower face. The bottom is first cut off. 
This may be executed in various ways, the most 
reliable, perhaps, being the time-honored method 
_with a hot poker. The neck has now to be 
ground. Some sand is placed upon a glass plate 
resting on a table, and is well moistened with tur- 
pentine. The bottle is held on this neck down- 
ward and rubbed around for half an hour. Care 
must be taken to hold it steady, so as not to rock 
it. In this way a flat surface is produced, which 
may be smoothed off with ground punnice, used 
like the sand. The sharp edge, where the bottom 
was cut off, may be removed by similar grinding 
or by a few strokes of a file. 

If the grinding is well done, the bottle, when 
placed with its open neck downward and resting 
upon a piece of glass, can be filled with water, 
which it will hold with searcely any leakage. 

A wooden frame is next made to hold the bottle. 
A semicireular opening grasps it tightly near the 
shoulder, holding it a couple of inches above the base. 
If it rocks or moves, a band of paper can be used as 
packing to secure it. To close its neck, a plate of per- 
fectly flat glass is cut a little larger than the outside 
diameter of the neck. The plate may be square, octa- 
gon, or circular. The latter is the best shape. 

A support for a balance beam is mortised or screwed 
fast to the base. A slot is cut in its axis, within which 
the balance beam can play. For fulecra, or bearings, 
for the knife edges, two wood screws are driven into the 
top on each side of the slot, and shallow open grooves 
are filed in them. The beam works upon knife edges, 
which are thus constructed. An iron bolt, about three- 
sixteenths inch diameter, is selected, one which has a 
long thread being best. Two nuts are required. One 
is screwed up as far as it will go. A hole is made 
through the balance beam, and the bolt is thrust 
through it until the nut comes against the beam. Then 
the other nut is serewed up so as to hold the beam in 
place. The projecting portions of the bolt are filed off 
to a straight and true knife edge, and the head of the 
bolt is cut off. If the threaded por- 
tion of the bolt should be too short 
to admit this treatment, one nut 
may be reamed out and passed be- 
yond the thread upon the eylindri- 
cal portion of the bolt. There it must 
be secured by soldering. This forms 
a good abutment for the beam to 
bear against. Care should be taken 
to have the bolt perpendicular to 
the beam. The knife edges are quite 
hard enough for the limited work 
the balance is required for. 

Upon the upper surface and near 
the end of the beam a notch is 
made. Into the other end at the 
upper surface an iron pin is driven 
as near as possible to the center of 
the opening of the neck of the bot- 
tle when the beam is in its bearings. 
This pin is filed to asharp point. A 
couple of lead weights are arranged 
to hang from the notched end of the 
beam. These are easily cast in pa- 
per. A sheet of paper is rolled 
around the end of a round stick of 
wood, such as a broom handle, so as 
to project a couple of inches beyond 
the wood, and tied securely with 
string. The paper should be eight 
or ten layersin thickness, Into the 
cylindrical cavity thus formed the 
lead is poured when just melted, 
and while still fluid the suspending 
loops are placed in it, and held until 
all is solid. Two weights of differ- 
ent sizes should be provided. 

The apparatus is arranged as 
shown in the cut. The weight holds 
the glass plate against the bottle, 
only the sharp point of the pin on 





the balance touching its under surface. Water is now | 
If the weight is not too heavy, as keyboard acting on propelment pallets carried by the 


poured into the vase. 
Soon as a certain level is reached the water will begin 


‘o run out between the glass plate and the ground sur- | 


face of the neck. The level of the,water where this 
| serves as a guide to the paper, and at the same time as 


— is marked by springing an India rubber band 
‘round the bottle. This illustrates the downward pres- 











AAA. Type Wheel Axle and Ink Loller, BB B. Type Propelling Pallet and Armature Maguet. 
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sure of water. The flask can never be filled any deeper. 
Any excess of water introduced escapes until that level 
is reached. The flask may now be emptied, and a 
cork fitted with two small tubes of any size and shape 
is inserted from above into the neck. Water is pow 
poured into these. The object of having two tubes is 





to permit air to escape from the space bet ween the cork 
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PASCAL’S VASE. 





and plate. A single tube, if of sufficient diameter, will 
auswer. As soon as the marked level is reached, the 
plate is again forced off its seat and water escapes. The 
tubes can only be filled to the same level as the large 
vase. Finally, the tubes are removed, the flask is half 
filled, and a solid cylinder, such as an empty bottle, is 
immersed in the water so as to raiseitslevel. Nothing 
happens until the mark is reached, when again the 
plate is forced off its seat and water escapes. 

Thus the law is proved that the pressure exerted by 
a column of water on a given area varies with the 
height of the column of fluid producing it, and not 
with its volume or shape. 

—-— — oo - 
THE ELECTRICAL TYPE WRITER. 
BY F. HIGGINS. 

This apparatus, which fulfills the functions of a type 
writer at any distance from the keybvuard, consists of a 
type wheel, which contains the letters of the alphabet, 
numerals, and stops. The rotation of the type wheel 
is effected by means of intermittent currents transmitted 





—— == 





D. Screw for Retarning Type to Zero, 
THE ELECTRICAL TYPE WRITER 
from a commutator under the control of a pianoforte 
lever suspended over an electro-magnet. The number 
of currents transinitted determines the position of the 
type wheel with respect to the swinging frame, which 


a platen to make the impression. This frame is pivoted 


| 
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73 
at its end, and carries an armature, which is acted upou 
by an electro-magnet. 

The type wheel is automatically traversed horizon- 
tally after the printing of each letter, in order to take 
up a position for the succeeding character until the end 
of the line is reached, when the operator restores the 
type wheel to the starting position by pressing the ap- 
propriate key. At the time this takes place the 
paper is advanced sufficiently to space between 
the lines, and the operator may by making succes 
sive contacts rapidly advance the paper as much 
as may be required, either to commence a fresh 
subject or to eject sufficient paper to bring the 
end of the message well into view. 

The lateral spacing of the characters is uniform, 
and is determined by the printing operation. The 
platen frame, in falling back, rotates a screw which 
carries the type wheel and ink roller. The spac- 
ing between the lines and the return of the type 
wheel to the starting point are effected at the 
same time by pressing a key which corresponds to 
a position on the commutator and the type wheel 
which is not occupied by a letter. A pin project- 
ing from the type axis at this point causes the 
intervention of a block which acts as a fulerum to 
a lever connected to and worked by the platen, 
but which only comes into operation to release 
the type wheel when thus provided with a ful- 
crum, and consequently only when the act of 
printing takes place with the type wheel in this 
position. Aspring returns the type wheel to zero. 

Synchronizing between the receiving and trans- 
mitting apparatus is secured by means of a lever, 
which is geared to a type axis by friction, and is 
carried by the revolution of the latter into the path 
of a projecting pin. Upon a print being made, this 
lever is reset at its starting point, but shou’d three 
revolutions of the type wheel be made without a print, 
the wheel will be arrested at zero. By commencing a 
message always upon the zero or spacing key of the 
transmitter, the apparatus will be in unison. 

Ink is supplied from an inking wheel in the usual 
manner.—The Hlectrician. 

->+eroe 
Making Pig Iron with Gas, 

The American Manufacturer says that Mr. Jacob T. 
Wainright, a well known wetallurgical engineer of 
Pittsburg, Pa., has succeeded in making pig iron 
with natural gas as fuel. His furnace differs from the 
ordinary blast furnace in this, that, while dispensing 
with coke, it has overcome the great difficulty noted 
in connection with other experiments in gas furnaces 
by a mechanical device for supporting the burden. 
This device consists of a series of pipes covered with 


























fire clay tiles, and at the same time ventilating the 
pipes with a current of air. Acom- 
bustion chamber is also connected 
with the furnace, which reduces the 
amount of gas needed to produce 
the required heat, and also pre- 
vents the chilling of the furnace, 
which has been a great obstacle to 
the success of other experiments. 

In the new furnace the ordinary 
cupola blower is used, and the gas 
and air are introduced in a very 
simple manner into the combustion 
chamber in a separate pipe. The 
current for cooling the tubes, al- 
ready wentioned, is supplied from 
the same air blast, and from thence 
may be utilized in the furnace. 
Ordinary cupolas*inay be easily 
altered, so as to do the required 
work, by adding the combustion 
chamber and the protected tubes 
for supporting the burden. 

The tests were made at the iron 
and lead works of Wiliiam G. Price, 
on Price Street, where the inventor 
had the hearty co-operation of the 
manager, Mr. David Carlin. Mr. 
Carlin says that the furnace worked 
rapidly, and that its success is no 
longer an experiment. 
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Transter Paper. 

Brackelisberg’s multiplying paper 
consists of sheets of paper, each 
one supplied with a coloring layer, 
whose principal element is a violet 
aniline methyl. An oiled leaf serves 
as a hard, smooth under layer. 
Place a sheet of the copy paper 
‘on this, then a sheet of writing 
paper, and write with a hard lead pencil. The 
back of the writing paper will give a negative of the 
writing in high color. Wet the copy sheet thoroughly, 
and from it twenty or more copies can be made, which 
will not roll nor show a gelatinous coating. Embroid- 
ery and compass-sawing patterns are finely rendere:| 
in this way. 


C. Printing Magnet. 
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ENGINEERING INVENTION. 


A grip for tram cars has been patent- 
ed by Mr. Daniel T. Dentoa, of Tower Mines, Minn. 
Combined with a hook secured on the bottom of the 
car ie a staple adapted to enage the hook, a slide carry- 
ing the staple and being secured to the cable, making a 
device by which a car may be attached to or detached 
from a wire rope without stopping 





MISCELLANEOUS INVENTIONS. 


A ear brake has been patented by Mr. 
David D. Chidester, of Hackettstown, N. Jd, The device 


has a brake with a shoe connected to a main body, | 


combined with an interposed spring or springs, to pre- 
vent the “setting and sliding of the wheels, and the 
consequent flattening of their treads 


A compressor has been patented by Mr. 
Harry H. Jones, of Lancaster, N. H. It is especially 
adapted for compressing dry or nearly dry powdered 
sudstances into solid form, particularly in the making 
of what are known as compressed tablets, in combina- 
tion with a novel mechanism for automatic measuring. 


A walking toy has been patented by 


Mr. George T. Fallis, of St. Joseph, Mo. It is a mainly | 


inciosed pendulum and rocker construction, to simulate 
human beings or animals, whereby, when placed apon 
an inclined plane, it will by its own gravity automati- 
cally step out and walk down the plane. 


An adjustable cuff retainer has been 
patented by Mr. Robert L. Pratt, of Tigerville, La. It 
is a device wherein a cuff fastener and wristband fast- 
ener are adjustable with respect to a sleeve fastener, 
whereby the sleeve wristband is adjusted coincidently 


with the cuff, so that it will not project beyond the | ancting material, perforated longitudinally for receiving 


euff, 


A wrench has been patented by Mr. | 
Vandiver J. Van Horn, of Goff's, Kansas. It is so 
made that a pipe may be readily gripped and tarned 
thereby when lying upon the floor or close toa wall, | 
giving a large amount of leverage with a «mall device, 
which will bold firmly without slipping any sized pipe 


or nut within its capacity 


A harness pad has been patented by 
Mr. Somers Van Gilder, of Knoxville, Tenn. [t is formed 
with side flanges, in combination with strips stitched to 
the outer surface of such flanges, with an ornament | 
secured to the strips between their outer edges and the | 
wiges of the skirt, whereby the harness may be very 
highly ornamented at comparatively emall cost 

A cuff holder has been patented by 
Mr. William J. Walters, of Prospect, N, Y. It has | 
three integral parts, a head, shank, and tie, the latter 
adapted for attachment to a piece of elastic carrying at 
one end any approved form of «pring snap for attach 
ment to a shirt, the whole device being simply and 
cheaply constructed and of neat appearance. 


A bolt has been patented by Mr. John} 
K. Parker, of Hamilton, Ontario, Canada. Itis designed | 
more particularly for doors hinged to swing in both | 
directions, the outer end of the bolt which engages with 
the apertared plate being formed with two or more 
bevels, and with a stop for holding the bolt in the aper 
tare of the piate 


A shutter worker has been patented | 
by Mr. James K. MeGukin, of Newark, N.J. This in 
vention covers a nove! construction and combination of 
parte, affording means whereby a shutter may be opened | 
or closed, and locked ineither position, with the lower | 
window sash down, the device being simple, cheap, and 


effective. 


A child’s carriage has been patented by | 
Mr. Eegene A. Gerbracht, of New York City. This in- | 
vention covers a novel construction and combination of 
parte, making a carriage of simple and cheap design, | 
which can be readily transformed from a carriage to a! 
cradle, or vice verea, and in which the body is peculiarly | 


hang to give a fine spring effect | 


A car pushing device has been patent- | 
ed by Mr. Richard Lakins, of Randolph, Neb. The 
base has depending guides on opposite sides of the rail, | 
and the connection of the pinch bar with a handle lever | 
is in the rear of the pivoted connection of the lever with 
a swinging fulcrnam, making a device of very simple 
construction calculated to develop great power. 


A coal scoop has been patented by Mr. 
Frederick B Barrows, of Duluth, Minn. It is made 
with two body parts pivotally connected to a support 


ing frame by bare or pine fitted to the walle of the 
scoop sections, and passed throagh tubes fixed to the | 
supporting frame, with other novel features, being 
designed for automatically loading, carrying, and dis- | 
charging coal, grain, or other substances | 


A method of and device for fitting 
garments hae been patented by Mr. Edward Stahl, of 
Prescott, Arizona Ter. It consists in applying pattern 
material to a bust band, forming a downfold in the ma- 
rial, and applying the band and material to the bust 
jast beneath the arms, then eutting the downfold to fit 
over the shoulder, and cutting the materia) below the 


band to fit the wrist | 


A tamping tool has been patented by | 
Mesers. Warren B. Waldron and (George UC. Boller, of 
Folsom City, Cal. It consists of a head formed with a/| 
tapering dovetailed groove, and a handle with a taper- | 
ing projection on ite lower end, fitting in the groove of 
the head, making a tool which may be nsed without an 
necessary stooping on the part of the operator, and in 
which the head, as it vecomes worn, may be renewed. 

| 


A saw mill feed device has been pa | 
tented by Mr. W. Hampton Gibbes, Jr., of Columbia, | 
8.C. Friction disks of unequal size are fitted to alide 
oo the carriage feed shaft, with a lever for moving 
them, in combination with friction disks mounted on 
another shaft, the two sete of disks being arranged to 
engage each other to effect the reciprocations of the 
urriage and contro) their speed at will 


| quite exhanstively. Then inorganic and organic 


A tricycle has been patented by Mr. | 4nd other methods of purification,the search after water, 
George W. Rodecap, of Middletown, Ind. This inven- | te. Next comes one of the most difficult problems in 
tion covers a novel construction and combination of | ©#™p and city hygiene—the removal of excreta. The 
parts in a machine in which the power is applied to the different methods of securing adequate sewerage by 
wheels through treadles in an easy manner and with water and the dry methods are fully described. Air 
great regularity, while the tricycle may be steered in | #24 its impurities, Waren, ventilation, food and diet, 
any direction, and the pivot wheel quickly turned at | beverages and condiments are all treated of at length, 
any angle with relation to the frame. under their headings. Exercise, clothing, and the hy- 
giene of the individual are topics for other chapters. 

A laryngoscope has been patented by | Under climate, the various conditions of the air, its 
Mr. Josef Leiter, of Vienna, Austria-Hungary. It has | humidity, composition, including ozone and malaria, 
an electric lamp within a cylindrical casing, and a re- | are treated. Meteorology and the use of meteorological 
flector for throwing the rays into the cavity to be ex- instruments, disinfection and deodorization statistics, 

amined and in line with the eye of the operator, with | and the prevention of some common diseases fill the 
| other novel features, making an improved surgical in- | last four chapters of Book I. The second book is of a 
strument for viewing interior parts of human and | more special character and is devoted to the soldier, 
anima! bodies. as recruit in foreign service on board ship, and in war. 
P This is } ly written from the English standpoint, the 

A dental matrix has been patented by localities of *tesclgn service embracing the leading 
Mr. Jobn H. Reed, of Lancaster, Wis. It consists of &| geids of English operations. The third book, devoted 

| hard metal yoke, with a screw, and a band of softer | to chemical and microscopical investigations of water, 
metal, to be attached to the yoke by tongues passing | sir and food products in general, is of special interest 
through apertures in the yoke, making a device for sup-| ang value. The book contains numerous illustrations 
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| porting the filling while being inserted in a cavity in &| ang a number of very interesting plates in microscopy. 
| tooth, supplying the place of one or more of the natural | 4 reasonably full index, the table of contents, and the 
walls of the tooth cavity. generally clear and classified arrangement of the book 
A dental plugger has been patented by | add to its value and make the work of reference easy. 
Mr. Benijah 8. Byrnes, of Memphis, Tenn. The casing = 
contains a spring whose tension may be increased or 1 ’ 
diminished to vary the force of the blows struck by the SCIENTIFIC AMERICAN 
hammer, while the plagger may be thrown out of and 
| into gear without stopping the revolution of the spindle, B U I L D I N G E D I 3 I Oo N . 
and the device is not liable to injure the teeth or un- chug 
duly hurt the patient. 
| , ‘ 
An electric conduit has been patented EB. , 
by Mesers, Robert Van Buren and James J. Powers, of TABLE OF CONTENTS. 
Brooklyn, N. Y. It is formed of sections of non-con- 


. Elegant Plate in Colors showing the perspective 
elevations of two Dwellings at Orange, N. J., cost- 
ing about Five Thousand Dollars each, with floor 
plane, sheet of details, etc. 

Plate in Colors of a House in the Colonial style, 
costing about Five Thousand Five Hundred Dollars, 

E , with floor plans, sheet of details, etc. 

A slate grinding or dressing machine! 5 pieyation and first story plan of a Splendid Apart- 
has been patented by Mr. Samuel 8S. Marshall, of Siat- ment House.—Geo. H. Griebel, architect, New 
ington, Pa. Itis for grinding school and other slates, York. 
and has a wheel with flat grinding surface and passages 
for sand and water, there being beneath the wheel 
hollow standards supporting vertically adjustable tables 
upon which plates carrying the alates are reciprocated, 
the pressure of the grinding wheel being increased or 
diminished as desired. 


the electrical conductors and provided with recesses or 
sockets at one end, being tubulated at the opposite end, 
so that the sockets of one section will receive the pro- | 
jecting portions of the opposite section, making con- 
tinuous conduits or channels for electrical conductors. 


« 


=~ 


Perspective view and floor plans for a Suburban 
Residence, costing Sixteen Thousand Dollars. 

. Illustrations consisting of plans and perspective, for 

a corner house to cost about Five Thousand Five 

Handred Dollars. 


- 


A wire tightener has been patented by . pas cf tue eaetentieh Dueiingn, of Ryeageeh, 
Mr. John W. Wear, of Walker, Mo, It has tongs with aca , 
jaws having guides for the wire, with interlocking | 7. Perspective view and floor plans of a Dwelling of 
portions adjacent to the guides, to sustain the lateral moderate cost. 

. 
strain, a drum or wheel being journaled in the tongs! 8. Illustrations of a Residence at Latrobe, Pa., and a 
and awire connected with the drum or wheel, with residence at Pittsburg, Pa., with floor plan. 
other novel features, making a device especially adapted | 9 Jngraving of the beautiful new Cancer Hospital, 
for ane ap 3 slack of pag and telegraph New York.—C. C. Haight, architect. 
wires, tightening fence wires, etc. » same invent 
ee ‘ se nares 10. Front elevation and plan of a small School House, 


has a further patented invention in which a straining 
lever is pivoted to the tongs, the lever being connected 
with the wire to be strained by a rod or chain with a 
hook, and the lever being so arranged that more or less | 11. Perspective sketch of Main Stairway and Hall of the 
Handsome Residence of Mr. D. J. Chandler, at 
Chattanooga, Tenn. 


costing about One Thousand Eight Haurdred 
Dollars. 


strain can be exerted, as desired. 





NEW BOOKS AND PUBLICATIONS. 12. Illustrations wilth floor plans of Snow Hall of 
Natura! History, at Lawrence, Kansas,—Mr. J. G. 
By Ma- 


UNDER THE SOUTHERN Cross. Haskell, Topeka, Kas., architect. 

turin M. Ballou. Boston: Ticknor & | ,5 Engravings of the Tavern, the Casino, and Casa 

Co. 1888. Pp. xi, 405. Grande, at Decatur, Ala., also a picture of the 

This very elegantly printed volume describes the Anniston Inn, at Anniston, Ala. 
author's travels through Australia, Tasmania, New| 144 sketch of the Birthplace of James Watt, at Green- 
Zealand, Samoa, and other, Pacific) islands. Most of ock-on-the-Clyde. 
the ground covered by the work may seem old material, . 
but the constant development and increasing civiliza- 15. A Riverside Residence at Maidenhead.—B. H. Boar- 
tion of the regions In question gives a value to all re- chtee, eschitnst. 
cent descriptions and makes possible a thoroughly | 16. Suggestions as to the adornment of Highways, with 
new and fresh book of travels. Mr. Ballou’s graceful five figures. 
and graphic style imparts much vivacity to his tale. | 17. Two perspective views and floor plans of a Villa on 
His description of the present status of the unciviliza- the Square of the Bois de Boulogne, in Paris. 
ble aborigines of Australia is of special interest in the 18. Pictures of the great Lumber Raft recently lost at 
light of the march of events, which sooner or later will sca. 
sweep the interesting natives off the great continent. 
19. Designs for Furniture. 


The book may be unhesitatingly commended to our 
readers. 20. Scene in the Court of Inquiry as to the Cause of the 


M P 7 Fire at the Opera Comique, Paris. 
ANUAL OF PHARMACY AND PHARMA- . J : ' 
CEUTICAL CHEMISTRY. By Charles 21. Miscellaneous Contents: Plastering; how it is ap- 


F. Heebner, Ph.G. New York : Pub- piled, Suished, ani Gecesnted,—Brick as 0 Sule. 
lished by the author. 1887. Pp. 213. ee a oe Binaie 
Price, $2 ; interleaved, $2.25 at Bologna.—How I Build an Ice House.—Fire- 
; 7 proof Wood.—Flow of Water through Pipes.— 
The object of this work is to supply the student of Classification of Styles.—Recent Discoveries at 
pharmacy with a manaal adapted for his special work. Pompeii.—Pressure at which Lead Pipes Burst.— 
At the same time, the author by his reseafch and judi- New Materials and Inventions.—French Plaster.— 
cious selection of material has made much more than a New Method of Waterproofing Brick Walls.—Build- 
stadent’s manual. The book possesses a character of ing Prospects.—Importance of Carpentry.—Per- 
permanent value as a reference book for the practicing meability of Building Materials.—Compost for 
pharmacist. It treats of the chemical examination of Cuttings.—Stiffness in Girders.—The Temple of 
all leading articles of the pharmacopeia, the tests for Soleb, Ethiopia.—The Architect of Rome.—Worth- 
parity, ete. The various processes of pharmacy, per- less “Fireproof” Bauildings.—Compound for 
colation, filtration, and the like, are first described Patching Stone.—The Chair of Queen Hatasu, 
illustrated.—The E. N. Gates System of Hot Water 
pharmacy are successively treated, giving the examina- Heating, illustrated.—How to Braze Brass to Cop- 
tion of the many compounds dispensed by the phar- per.—An Agate Forest in Arizona.—Pratt's Blind 
macist. In many cases the preparation on the large scale Opener, illustrated.—Drawing Instruments.—The 
ofthe products is given, and reactions are used where Cortright System of Metal Plate Roofing, with illus- 
ever required. The book may be had either interleaved trations. — Adjustable Tools, fliustrated, — Art 
for the owner's special notes or plain. It forms an at- Metal Work, with illustration. ~ 


tractive, clearly arranged, and useful little volume. 
The Scientific American Architects and Builders 
A MANUAL OF PRACTICAL HYGIENE. | Edition is iseued monthly. $2.50 a year, Single copies, 
By Edmund A. Parkes, M.D., F.R.S. | 2 cents. Forty large quarto pages; equal to about 
Edited by F. 8. B. Francois de Chau-| two hundred ordinary book pages ; forming, pract- 
mont, M.D.. F.R.S. Seventh edition. | cally, a large and splendid Macazine or ARncurTEc- 
Philadelphia : P. Blakiston, Son & | Tug, richly adorned with elegant plates in colors and 
Co. 1887. Pp. xx, 766. with fine engravings, illustrating the most interesting 
It is quite impossible to review this comprehensive | ©*#mples of Modern Architectural Construction and 
and admirably arranged work within the limits of our | Allied subjects. 
space. It covers the snbject of hygiene in all its bear-} The Fullness, Richness, Cheapness, and Convenience 
ings and relations. The conditions of soil affecting | Of ‘his work have won for it the Largest CrRcULATION 
health and modes of examining and preparing the site | °f any Architectural publication in the world. Sold by 
for encampments are first treated. The question of | #!! newsdealers, 
water supply comes next. This includes the quality of MUNN & CO., Pusimuens, 
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Business and Personal. 


The charge for Insertion under this head is Une Doll; 
@ line for each insertion ; about eight words to a line. 
Advertisements must be received at publication offic: 
as early as Thursday morning to appear in next issue. 


A RARE OPPORTUNITY. 

Fifty thousand dollars in the hands of an upright man 
of good husiness habits will secure one-half interest in 4: 
old established manufacturing concern located in tie 
heart of the city of St. Paul, upon its own ground, and 
working 150 men, doing a safe and highly legitimate 
business. 

Increasing business demands more capital. The righ: 
person will be readily convinced that this is an unusua! 
opportunity; but any one unprepared for prompt activ, 
will please not reply. The best of references will be 
given and will be required. Address 

~ A. 8. TALLMADGE, 
Secretary Chamber of Commerce, St. Paul, Min, 

Wanted—Latest and most approved machinery for 
making bone battons. A. K. Gardiner, 4 Cedar 8t., N. y. 

The sole builders of “‘ The Improved Greene Engine * 
are the Providence, R. I., Steam Engine Co. 

For House Pumping.—For sale cheap—A YY’ Rider 
air engine, with 1’ pump. Bat little used. H. N. mM. 
P. O. box 773, New York. 

Manufacturers of ice and cold air machinery, send ad 
dress to W. A. Stiles, 15 North Clinton 8t., Chicago, Li). 


Foree Bain, 76 Market St., Chicago, designer and con 
structor. Electrical apparatus, fine and special ma- 
chinery, etc. 

Send postal to A. J. Holmes, Saratoga Sprivgs, N. Y., 
for] information that will be of interest to all house- 
keepers. 

Belting.—A lot of good second hand belting for sai: 
cheap. Samuel Roberts, 69 Pearl St., New York. 


Wanted—Manufacturers of ice machines to corr 
spond with Geo. A. Noble, Anniston, Ala. 


Invention to dispose of. B. Dale, Appleton, Wis. 


$50,000 worth of farms, etc., for good business o: 
building material. W. J. Paul, Omaha. 

For Sale—A Springfield gas machine, 600 light, with 
all the appurtenances. In good order. Apply to Secre- 
tary of the Northern Liberty Market Co., Washington, 
D.C. 

Drills, 1, 2,3, and 4 spindle, driven by endless belt. 
Something new. Dwight Slate Machine Co., Hartford, 
Conn. 

Portable grinding mills. Chas. Kaestner & Co., 
Chicago, Ll. 

Nickel Plating.—Manufacturers of pure nickel an 
odes, pure nickel salts, polishing compositions,ete $1(0) 
“LAttle Wonder.” A perfect Electro Plating Machine 
Agents of the new Dip Lacquer Kristaline. Complete 
outfit for plating, etc. Hanson, Van Winkle & Co., New- 
ark, N. J.. and 9 and & Liberty St.. New York. 
Burnham's New Improved Turbine. Sold at cost of 
manufacturing and advertising. Address York, Pa. 

Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Meta! Co., Chicago, Il. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 188 Jackson &t.. 
Chicago, Li. 

The Railroad Gazette, handsomely illustrated, pub 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

The Knowles Steam Pump Works, 113 Federai 
&t., Boston, and % Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Belting and Wheels. Link Belt M. Co., Chicago. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 


Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn 


Feed grinders. Chas. Kaestner & Co., Chicago, Ill. 


Supplement Catalogue.—Persons in pursuit of infor 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the 8c!- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free 
The SUPPLEMENT contains lengthy articles embracin. 
the whole range of engineering, mechanics, and physica 
science. Address Munn & Co., Publishers, New York. 
The Holly Manufacturing Co., of Lockport, N. Y.. 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application 
No, 11 planer and matcher. All kinds of woodworking 
machinery. C. B. Rogers & Co., Norwich, Conn. 

New Portable & Stationary Centering Chucks for rapid 
centering. Price list free. Cushman Chuck Co., Hartford. 
Conn. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 
60,000 Emerson's 1887 (2 Book of superior saws, wit! 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls. 
Pa., U. 8. A. 

Hoisting Engines. D. Frisbie & Co., New York city 


“How to Keep Boilers Clean.” Send your addres+ 
for free 8 page book. Jas.C. Hotchkiss, 190 Liberty %t.. 
N.Y. 

Paint mills. Chas. Kaestner & Co., Chicago, Il. 


Magic Lanterns and Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex- 
hibitions, Sunday schools, colleges, and home entertain- 
ment. 152 page illustrated catalogue free. McAllister, 
Manufacturing Optician, 49 Nassau St., New York. 
Lathes for cutting irregular forms a specialty. See 
ad. p. @. 

Practical Working Drawings of machinery made 
by A. K. Mansfield & Co., 30 Broadway, N. Y. Life- 
long mechanics. One formerly RK. R. supt. M.P. Im- 
portant references. Work guaranteed. Correspondence 
invited. 

Patent swing cut-off saw, with patent shield for saw 
Rolistone Machine Co., Fitchburg, Mass. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphia, Pa. 

Engines and boilers. Chas. Kaestner & Co., Chicago, 








t 
7 for new and complete catalogue of Scientific 
Books for sale by Munn & Co., #1 Broadway, N.Y. Free 





water, ite preservation, tests for imparitics, filtration 361 Broadway, New York. 


on application. 
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HINTS TO CORRESPONDENTS. 
es and see a: accompany all 


m . 
- or no attention will be 


, ‘on, and not for 
a former amxicles or answers should 


Refer 
ve date of paper and or number of question. 

inquiries ot t'tcowerel to reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little and, 
though we endeavor to reply to vr either by letter 
or in this department, his turn. 

special Written Information on matters of 

“Y'personal rather than general interest cannot be 
expected without remuneration. 

scientific American Suqgiembaes referred 
to may be had at the office. 10 cents each. 

Books referred to promptly sapplied on receipt of 


Minerals sent for examination should be distinctly 
"marked or labeled. 


is for our 





a) J. & asks by what means street 
venders of microscopes give the appearance of animal 
life existing in a drop of water. We have tried many 
drops of stagnant water, but are unable to discover the 
e of animal life to extent shown by them on the 
street, A. The vender has a little sour paste at hand, 
of which he manages to get a particle in the drop of 
water he places in the field, See explanation in Scren- 
ripic AMERICAN Of March 13, 1886. 


2) W. H. B. asks: 1. Is there any 
remedy that I can use to wash the eyes that will 


existence 


strengthen them and not injure them? A. Use a little 
salt in water for bathing them once or twice aday. 2. 
A description of a simple water motor that I can make 
torunalathe? A. See Screntrrpic AMERICAN SUPPLE- 


went, Nos. 180 and 270, for simple water motors. 


(3) ©. W. asks if photographer's tin 
type is too thick for the diaphragm of a phonograph. 
What other substance could be used in the place of tin 
type? A. Tin type plate, or very thin tin, answers very 


typ 


well. Mica has been used for this purpose, with good 


(4) Bell asks: How many Law cells do 
[need to ring a small resistance electric bell 400 feet 
distant? How do you work out such problems? Is 
there any other open circuit cell preferable to the sal 
ammoniac®’ What isthe ordinary resistance of the com- 
mon 244 inch bell? A. Two or three would be sufficient. 
There is no way of working out such problems, as the 
constants vary with every bell; the sal ammoniac bat- 
tery is the most popular for open circuit, although the 
Lalande-Chaperon potash battery is excellent; there is 
no standard resistance for such bells. 


(5) N. J. G. asks how to make one or 
two batteries (to put in the same circuit with two Le- 
clanche batteries) to ring a large electric bell three or 
fourtimesaday. A, The battery described in Scren- 
Tiric AMERICAN, Vol. 57, No, 25, if charged with a so- 
lution of sal ammoniac, may be used in circuit with Le- 
clanche batteries. The latter are, however, the best. 


(6) J. L. 8. asks if there is anything 
thatcan be applied to an old scar (in the face) that 
will take out the blue color. A. Under certain circum- 
stances blisters made with croton oil have produced 
satisfactory results, but all such experiments should be 
made under the guidance of a physician who is a spe- 
cialist in skin diseases, 


(7) C. L. H. asks: How to make a 
liquid cement for putting bill heads, letter heads, etc., 
intablet form, thatcan be applied cold with a brush, 
and also, how tocolor it red, blue, or green. A. The 
article generally used consists of a cheap glue with 5 
per cent of glycerine made with a suitable composition 
with some coloring material like Prussian biue, car- 
mine, Or any other dry pigment. 


(8) M. F. B. asks: 1. Does the presence 
of copper tubes in steam boilers cause electrical action 
to take place in the same? A. They are liable to. 
*. If so, is that"the reason they are not more used? A, 
lhe difference of expansion and contraction between 
copper and iron, with their additional cost, is the prin- 
cipal Cause of their little use, 


(”) B. P. asks how to test sugars and 
to detect if they contain any glucose. A. Dissolve the 
“agar in water, filter through charcoal if colored, then 
add Fehling’s solution, and a red precipitate indicates 


(10) PF. A. FB. writes: I have a valu- 
able book near which a lamp upset and spilled part of 
‘twith oil—common kerosene, How can I remove the 
ov, without destroying paper or removing the ink? A. 
Much of the oil can be removed by cautiously heating 
the book, causing the evaporation of the more volatile 
“onstituents. Kerosene can be removed by passing a 
‘rush dipped in essential oil of turpentine, heated, over 
the paper while still hot. When it is removed, dip an- 
other brush into ether, chloroform, or benzine, and 
“ply over the stain, especially the edges. 


(ll) L. W. M. asks (1) how to make 
or mix the wax for electrotyping. A. Pat some com- 
_— beeaw 4x Into an earthenware pot, and place it over 
*siow fire; and when it is all melted stir into it a little 
black lead or white lead, about 1 oz. to the pound of 
“ax. This mixture tends to prevent the mould from 
“racking in the cooling, and from floating in the solu- 
ms The mixture should be remelted two or three 
— be fore using it for the first time, 2. The remedy 
, fem ‘ving of the mould? A. It will not concave 
f nace thick enongh. 8. What is “Star Moulding 
‘omposition,” which is something besides beeswax? 
A. It may be the composition recommended in answer 


1, or it mar 
: - 't may be beeswax alone, or a mixture of beeswax 
with resin, 


9 
“ H. P. writes: I have a spirit varn- 
ish made of juniper gum, 80 gr.; mastic, 100 gr.; elemi, 
~ &t.; concentrated essence of 60 ¢. ¢.; 
— oll, 25 ¢. ¢.; aleohol, 1 liter. I can color it red 
\ dragon's blood, yellow with gamboge. What trans- 
Parent brown stain can use in connection with the 








above? (It is for violin varnish.) A. Procure any 
aniline color fromthe druggist, of desired shade, and 

it in the alcohol, incorporating it directly with 
the other ingredients. 


(18) A. Z. asks: 1. Can you give me the 
formula for making quinine and rum hair tonic? A. 
The quinine tonic has the following composition : 
glycerin, 4 oz.; alcohol, 8 oz.; water, 10 oz.; tinct. 
cantharides, 2 drachms; sulphate of quinine, 25 grms,: 
oil of roses, 2 drops; neroli, 5 drops; tinct. cudbear 
sufficient, and sulphuric acid sufficient to dissolve 
the quinine. The other consists of bay rum, 2 pints; 
alcohol, 1 pint; castor oil, 1 oz.; carbonate of ammonia, 
% oz.; tinct, cantharides, 1 oz. Mix them well, 2. Is 
junior only used after a person’s name when the father 
is living and bears the same name? A, When a man in 
business has become widely known as “‘Jr.,” he some- 
times retains the same form after his father’s death. 


(i4) N. U. asks: What will remove 
“rust” from window glass. It is something that forms 
on the glass if stored in a damp place for a long time. 
A. Try a mixture of 30 parts of water with 7 of hydro- 
chloric acid and a trace of iodine. Rub the plate with 
a linen rag moistened with the fluid and then polish, 


(15) 8. S. G. asks: Will there be any 
economy in fuel by using the exhaust from the engine 
for heating purposes where a number of coils of 1 in. 
pipe are used, and will the engine loose any power by 
80 choking the exhaust? A. The use of exhaust steam 
is not only economical to the extent of its entire value 
as a heating element, but is coming into almost univer- 
sal use in our factory practice. The later systems of 
distribution relieve the engine in some cases of any ad- 
ditional back pressure, and where long exhaust pipes 
are used can be made to relieve the engine from its nor- 
mal back pressure. There are but very few places where 
more than from 4 to 44 |b. of back pressure will be re- 
quired to utilize the whole exhaust. 


(16) C. J. M. asks: Is there any benefit 
derived from wetting bituminous coal before firing in 
an ordinary steam boiler furnace? A. None whatever, 
beyond the sticking of the dust and slack together, to 
prevent its falling through the grate, or the dust being 
drawn over the bridge wall in brick set boilers, or into 
the tubes of locomotive boilers, without being burned. 
All the water used in this way is so much heat wasted 
in converting it into steam to clog the tubes with 
vapors at too low a temperature for steam making. 


(17) R. 8. desires (1) a receipt for mak- 
ing acheap, penetrating liniment? A. Alcohol, 1 quart; 
oils of origanum, 2 0z., and wormwood, 1 oz.; with 
camphor gum, 2 0z.; spirits of turpentine, 2 oz.; and 
tincture of cantharides,1oz. Mix. 2 A receipt for 
making a liquid glue. A, Fill a glass jar with broken 
up glue of first quality, then fill it up with acetic acid. 
Keep it in hot water for a few hours until the glue is all 
melted, 3. A receipt for making a cheap soap that will 
remove grease and paint. A. Take of aqua ammonia, 
2 oz.; soft water, 1 quart; saltpeter, 1 teaspoonfal; 
shaving soap in shavings, 1 oz. Mix together; dissolve 
the soap well, and it will be found to be an excellent 
grease eradicator. 


(18) G. N. G. writes: In a 23 inch 
pinion driving wheel, with 24 teeth, with a 9 foot spur 
wheel, with 114 teeth, should the teeth be just the same 
size in both wheels to run nice, or should the teeth in 
the pinion whee! be a little smaller than those in the 
spur? The wheels are on a pair of hoisting engines. A. 
The pitch should be the same for both wheel and pinion, 
but the form of the teeth should vary with the relative 
variation in the size of the gears in respect to each 
other. See Nystrom’s “ Mechanics,” which we can 
furnish for $3. 


(19) J.. 8. asks: If I place a hollow 
vessel at the depth of 20 ft. deep in waterand fill it with 
air, say it contained 50 gallons, what amount of foot 
pounds of power would it produce in its ascent to the 
surface? A. The lifting power will be equa! te the 
weight of the water displaced, with a correction for the 
weight of the vessel. A gallon weighs about 8°33 Ib., 
which multiplied by 50 is 416% pounds. Multiplying 
this by the distance gives the amount of foot pounds, 
8,330 Ib., leaving out of consideration the weight of the 
vessel, This should be subtracted, 


(20) J. H. asks the proper way to set 
a tuyere iron in a forge, to set mortar over the rim, or 
let the rim of tuyere iron stand out over the mortar. A. 
Fire brick should be cut to fit snugly around the edge 
of the tuyere flange, a little above its face (say 14 to & 
inch). If possible, cut the brick so that it will catch 
under the flange, which will prevent the loosening of 
the brick in working the fire. 


(21) J. O. asks (1) what can be put on 
windows to keep the frost from accumulating on them? 
A. Wiping the windows on the inside with glycerine is 
a partial preventive of frost. Ventilation from the top 
or double glass is the best. 2. Will a stationary engine 
make a greater number of revolutions per minute with a 
steam pressure at 120 Ib. than with a pressure of 100 Ib., 
if the ordinary pressure carried is 100 Ib.? Will not the 
governor regulate this and not let the speed increase? 
A. The governor will regulate the speed of the engine 
with variations of work; bat will not keep the regulated 
speed with increased steam pressure, without being itself 
regulated for the increased pressure. 

(22) M. I. asks (1) how he can increase 
the power of the 8 light dynamo described in the Scr- 
ENTIFIC AMERICAN SupPLemMENT, No. 600, 80 it will 
work 12 lights. Would it do to wind the field magnets 
of the dynamo described in Screntiric AMERICAN 
Supr.emeEnt, No. 161, with No. 18 double cotton cov- 
ered wire? A. Do not depart from instructions given 
for dynamo described in SupPLEMENT, No. 161. To in- 
crease the capacity of the eight light dynamo, double 
the width of the cores of the field magnet, double the 
length of the armature, using No. 19 wire on the arma- 
ture, and same as in eight light on the field. 

(23) 8. asks in what form ammonia is 
used as a baking powder, and in what proportion with 
other powder. A. Mix pound tartaric acid, 4% 
pound alum, % pound pure bicarbonate of soda, 1 
pound flour, and 3 ounces carbonate of ammonia. A 
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better and simpler form of baking powder is the fol- 
lowing: 30 ounces cream tartar, 15 ounces bicarbonate 
of soda, and 5 ounces of flour. Alum is considered in- 
jurious, 


(24) F. B. F. asks: 1. How many 2,000 
candle power electric lamps can be furnished with a 
30 light dynamo? a, If the dynamo is rated for 30 
arc lamps, but a few more can be supplied from it. 
Possibly the rating is below its real power. 2. If a 
greater electric current is sent over the wires, is that 
not the same asa greater electric force or power? A. 
The work done by an electric current varies not only 
with current or intensity, but with its tension. A great- 
er current at lower potential could be distributed by the 
same expenditure of energy. 3. Does not each lamp 
added to a circuit offer additional resistance to the elec- 
tric current? A. Each lamp added toa circuit in series 
increases the resistance. Arc lamps are usually used 
thus. If added in parallel with other lamps it de- 
creases the resistance of the circuit. But it possesses 
its own definite resistance and counter electromotive 
force. If added to a circuit in either series or parallel, 
it will require additional electrical energy for its 
action. 


(25) C. E. G. asks: What method can 
be used to clean the leaves of old books? A. See the 
processes described in ScrenTIFIC AMERICAN SUPPLE 
MENT, Nos. 115 and 124. 2. Can writing ink be re- 
moved from the pages, and if so, how? A. Some inks 
it is almost impossible to remove without also destroy- 
ing the paper. You might try first washing the paper 
with warm water, using a camel's hair brash, then 
the paper mast be wetted with a solution of oxalate of 
potash, or, better still, oxalic acid, in the proportion of 
one ounce to half a pint of water. Finally again wash 
the stained place with clean water, and dry it with 
blotting paper. 

(26) A. M. H. asks the best way to re- 
move burned oil from an engine, or other piece of cast 
or wrought iron. A. Use a strong solution of caustic 
soda and water. What this will not remove, take off 
with a scraper. Finish bright work with fine emery 
paper and kerosene oil. 


(27) J. E. W. desires directions for 
aanlyzing ice; that is the formula necessary to detect 
impure parts in ice. A. Most of the impurities are solu- 
ble iu water and hence can only be determined by an 
elaborate analysis. Of course solid impurities can be 
detected by filtration, and an excellent test is to evapor- 
ate a given quantity, and so determine the total solid. 
Bacteria! examination is also used. 


(28) A. L. C. desires a receipt for mak- 
ing Florida water. A. Take two drachms each of the 
oils of lavender, bergamot, and lemon ;1 drachm each 
of tincture of turmeric and oil of] neroli; 30 drops oil 
of balul and 10 drops oil of rose; mix the above with 
2 pints of devdorized alcohol. 


(29) E. H. W. asks what cheap article to 
use to make sulphur tough. Must be something that 
will dissolve under heat. A. Add resin or shellac to 
the sulphur. 


(30) J. K. F. asks : What will take the 
stain of iron rust out of white marble? A. Take %& 
ounce butter of antimony, and 1 ounce oxalic acid, and 
dissolve them in 1 pint water, add flour, and bring the 
composition to a proper consistence, Then lay itevenly 
on the stained part with brush, after it has remained on 
few days, wash it off, and repeat the process if the 
stain is not quite removed. 


(81) G. C. 8. asks how to clean silk 
plush so the surface will be as smooth and straight 
as new. Cleaning it with a liquid (as faras I know) 
leaves it in about the condition a drowned rat is in, fur 
all matted down. A, Clean it with the usual solvent, 
for which see table given in ScrentTiric AMERICAN 
SuprPLEeMENT, No. 158. Then, to restore the plush, hold 
the wrong side over steam arising from boiling water, 
until the pile rises ; or dampen lightly the wrong side 
of the plush, and hold it over a pretty hot oven, not 
hot enough to scorch, however, or make a clean brick 
hot, place upon it a wet cloth, and hold the plush over 
it, and the steam will raise it. 


(82) P. G. H. asks: 1. What should be 
the focal distance, and distance apart of a pair of 4 inch 
condensing lenses for a magic lantern? A. The 4 inch 
condensing lenses should be 7 inches focus each,fand 
placed back to back, nearly touching. 2. What should 
be the foca) distance and distance apart of a 2 inch ob- 
jective of medium’ power (achromatic)? A. The 2 inch 
objective fora lantern should be 6 inches focus for 
each lens, planoconvex; place 2 inches apart back to 
back. If each pair is achromatic, the details of curves 
should be known in order to advise. 


(33) B. D. F. asks concerning the use of 
arsenic for the complexion, in what form is it used, 
and if Fowler's solution of arsenic is dangerous in long 
usage. Ifthe nsage of arsenic changes the colors of 
the blood, or has it effect on the skin? A. Wedo not 
approve the use of arsenic in any shape for the com- 
plexion, and would not indorse its employment except 
under the direction of a physician. 


(34) E. L. H. asks: Kindly inform me 
what work gives internal resistances of various sized 
cells, etc. A. No such figures can be given, as every va- 
riation in the strength of solution makes the resistance 
vary. For bichromate batteries without porous cells, 
12 square inches of zinc, to 44 ampere may be allowed. 
The following resistances are sometimes given: 


GOVD CE occ cccdccccccdccscccsces % ohm. 
I GO, si vssssscscdss v0 tL BOG ™ 
Gravity Call. ... 2.0000 socccccce- cee 2to4 “ 
Benes COM)... 22. cece sscccccceccces 
Leclanche Cell ............+00-0+08 . 


(35) R. L. Mel. writes: I have ten Gre- 
net batteries, each holding one pint of fluid. What 
candle power Edison lamp will they work, and for how 
long without recharging? A. A 3 or 4 candle lamp for 
one or two hours, 

(36) W. W. B. asks: Is it a fact beyond 
question that plantsemit oxygen by day and carbon 








dioxide by night? If so, Can this 1 be accounted 








for? A. Plants under the actinic inflaence of sunlight 
emit oxygen by day. At night they emit carbon diox- 
ide gas. It cannot be accounted for any more than 
their other vital processes. 


(87) C. C. B. asks: Will you kindly an- 
swer through your valued paper how sulphur may be 
rendered plastic and melted? A, By heat; also by 
pouring into water while melted, and in the viscous 
state. See query 29. 


(38) Subscriber asks: Is there, or has 
there ever been, in existence any clock or other me 
chanism in which, while the motive power is being rua 
down or diminished it is being replenished or re 
newed as fast as it is lost, so that, granting that the 
mechanism never wore out, it would continue in motion 
forever, without any addition to the originel power? 
A. No. 


TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, M1 Broad- 
way, New York. 








INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


January 17, 1888, 


AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.) 





Air compressor, W. T. Forster................8.... B76,589 
Bag. See Feed bag. 

Baling press, G. JOWMBOD, .. .... 6.666. ccccee ec encee 376,527 
Baling press, 8. W. Trabue.............. ie ... ST6,0R8 
Baling press, B. J. Wilson............... sdpaneot 376,461 
Banana carrier, G. D. Sidway................cscecees 876,555 
Barrel trussing machine, J. A. Seaman......... S76 AST 
Bertha, self-leveling ships’, W. T. Milligan .»« B76542 
Bit holder for bit stocks, II. Smiley.... ............ S76,587 
Blind stop, W. A. Stickney...... esas. evemceoesp GEES 


Board, See Card board. 

Boiler. See Water tube boiler. 

Boilers, preventive of incrustation of steam, (. J. 
Sa .. 376,579 


OE sciences cccdeccvccssecccos 
Bolt. See King bolt. 
Woks, J. W. Pate, «0. cccccccsscccccce venteondsdasiion .. S65 
Bolts, manufacturing, Ff. Mutimer.................. 376,678 
Book combination order, H. A. Bate................ 376,506 


Box. See Cigar box. Oil press box. Pool ball 
box. Toy money box. 

Brake. See Car brake. Electro-magnetic brake. 
Locomotive brake. 


Brake head and shoe, T. A. Griffin............... 376,523 
Brick machine, Wilson & Wood, .........666.6000005 376,460 
Brush, paint, J. MeQuide............66-.06 ceeee $76,540 
Buckle frame, G. R. Kelsey... ...........6.60eees ees 376,590 
Burial process, J. T. Braund......... 0.60.66. .. 376,629 
Button, cuff, G. B. Adams....... 6.0.6... ccceeeeeccne 376,500 
Button fastener, A. L. WinM............6000eccnee ST6,497 
Cable grip, F. H. D. Bergmann...................... 376,627 
Calks, device for sharpening toe, J. C. & 11. C. 
WING covecspanccesenieneseoseenebons ates . 6a" 
Can opener, H. Bruckerman... , nal eee 376573 
Cans, means for closing milk, O. Von Roden....... 376,000 
Car brake, D. D. Chidester............... eoenee Ge 
Car brake R. H. Littlefield...............cceccc cece. S760 
Ser ee, Da Ra cn ccccsscce 000 eccecccceccesy CUED 
Car coupling, 8. H. Harrington........ ............. 376,78 
Car coupling, Harrington & Hannan................ 376,714 
Car coupling, A. J. MeGehee.... ...........60sc00 6,482 
Car, hand, A. K. Mansfield... ................00. 000+. S760 
Car heating furnace, Wilson & Noble............... 376,468 
Car lighting, C. R. Armold...............66eeceecceees BIB AM 
Car pushing machine, R. Lukins........ .-» S76,670 


Car wheel, E. Peckham.... .. 76721 to 376,724 

Cars, apparatus for preventing fires and extin- 
guishing lights in railway, H. M. Young. .. Tbe 

Cars, grip for tram, D. T. Denton... ............... 376,587 


Cardboard, playing, F. M. Penney. coesccees 376,484 
Card, sample, M. B. Chureh.......... : asanecens. GEE 
Carriage, child's, KE. A. Gerbracht............ «. 316,501 


Carrages, fan attachment for children’s, A. Son- 


Is 4a cnnncnccnncceceneccccenececesess state 376,684 
Carner. See Banana carrier. 
Card, FOR, Ee TGR: «. cvcccecvccsccccevccccessceves ose. 876,470 
Case. See Packing case. 
Casks, apparatus for tilting, J. Hill.............+.. 376,652 
Chair rocker spring attachment, FE. BE. Peck........ 376,675 
Check rein holder, F. T. Davis....................0.. S760 
Cotemmey, B. PF. Teamtaell.......0.ccccccsccccccccscccces TOTS 
Se, Ss CG aon bcncstaseveseccecccceceses . 6,650 


Gee, TE. BaeAR i... scccctccscccsccvces es 





Chaar Bom, BT. VaOMS 2.000.0060 ccccccccccecescccoess 376,689 
Cigar piercer, J. D. Carter... ..........ccceceeececees S76,511 
Clamp. See Floor clamp. Rubber dam clamp. 
Gham, BP. F. GasGGat...osccccccocss cc cccsescoseeosance 376.657 
Clamp for cracked hoofs, T. Hughes ............... 64461 
Gham, TE. Ws Beebe se. cocvesecsvescesecasercsss . 36578 
Cleat, portable, C. P. Hawley..............66 scsse 276 N05 
Closet. See Dry closet. 
Cloth, machine for burring and specking, Holt & 
MeQuillan......... socnsenuubecesetonses spses ST440 
Clothes frame, 8. F. Burwess...... shbeveds » vo» 376560 
Collar, horse, H. W. Loads ................. .-» S60 
Compressor, H. H. Jomes..............6.600ccceee oes SIE SS 
Coupling. See Car coupling. Pipe coupling. 
Crucible turnace, C. C. Carroll....... 
Caff holder, W. J. Walters.......... «00. ...00e00e00. SOAR 
Cuff retainer, adjustable, R. L. Pratt........ .. SOS 
Cut-off for engines, J. J. Tonkin....... addhnoleiatl T6616 
Cut-off valve gear, telescopic, C. W. Cronk......... 376.516 
Cutter. See Fuse cutter. 
Dental mandrel, C. W. F. Holbrook.......... +» S76,058 
Dental matrix, J. FI. Reed... ...... 0.6... -.cccceccenes S76 46 
Dental plugger, B. 8. Byrmes........ 60... .6ceeeees 376 SRL 
Desk or book holder, reading, Greenawalt & 
EDR crcdcccescccosocgeccoce TTT Tn 
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Die for making cluster settings, C. Blancard....... 





Die for a diamond settings, C. Blancard. 376,508 
Digester, F. C. Rowland 516,612 | 
Dinplaying re A.P Hunter... $76,056 | 
Door epring, J. P. Marrigon............... 376,435 
Draught wee hon A. Lindgren . 76,585 
Draeght equalizer, Stevens & Packard 37H 560 
Draught regulator for smoke passages, J. M. 

Gibbs ° S76, 473 | 
Drill. See Grain drill. 
Drill or reamer holder, Grout & Bowers 376,476 
Dry closet. L. B. Robb : -» STAD 


J. Pond 6 


Drying apparatus, BE ‘ 
Rerger —— 


Raves trough, W. C 
Klectric conduit, Van Buren & Powers 


Flectro-magnetic brake, N. J. Clate 376,708 
Klectro-magnetic device, C. F. Brush 376,630 
Kmery grinding machine, (. BE. Roberts 376,451 
Engine. See Triple expansion engine. 

Engines. reversing device for, D. P. Kane 76,658 
Evaporating pan, H. F. Thurston 376,490 
Excavator and seif-loading conveyer, J. Cable 6,78 
Fabric. See Terry fabric 

Feed bag. Willigerod & Neresheimer 76,570 


Feed water apparatus for boilers, automatic, M. 
Covel resT2 

Feeding and watering hogs, device for, T. B. 
Swan 

Fenee, J. A. Flanagan 


Fence, F. Slack 


576,489 
T6046 


Fence building apparatus, F. P. Chamberlin 76.512 
Fence machine, 8. H. Garrett 76,821 
Fence machine, hand, M. F. Connett, Jr wai 





Fence machines, attachment for, W.H.H. Fanber 376,66 


Fence posta, device for tightening, L. Brooks ST 408 
Fender. See Fireplace fender 
Firearm, magazine, J. M. & M. 8. Browning T6576 | 
Fire escape, J. Abbott 78,622 
Fire escape, W. C. Backer 6M 
Fireplace fender and air moistener, combined, T 
Bradford 76.575 
Fireworks, apperatue for charging, C. Wadeworth s76,01 
Fish eaes, Cave for transporting, G. T. Sandford... 37446 
Floor clamp, ©. BE. Holmes 78,499 
Fine top or spark catcher, E. O. Woodruff S76.498 


Fotding table, F. A. White 
Feantain. See Soda water fountain. 
Frame. See Buckle frame. Clothes frame. 


Furnace. See Car heating furnace. Crucible fur- 
Heating furnace 


nstructing arches or cen- 


nace 
Furnaces, device for oc 


ters for, A. Farley , TAS 
Furnaces, heat regulator for. L. D. Parra TT6i4 
Fuse cutter and cap crimper, Vannatter & 


August Tb 4D 


Garments, mgthod of and device for fitting, EB. 


Stahl ~.. 376,568 
Gas and electric light fixture, combined, 8. B. H. 

Vance . 6617 
Gas and o*her fluid pressure contri Hing appara- 

tos, H. W. 4 A. F. Cole 376.086 
Gate. See Sliding gate 
Gear tooth, wooden, W. D. Gray ef al FHSRV 
Glasses, adjusting attachment for opera and 

other, lL. Fox -.. TOM 
Grain binder, low level, J. F. & G. H. Steward STH ARS 
Grain binders, cord tying mechanism for, R. H. 

Corey ST6,515 
Grain drill, A. J. Martin . 6S 
Grain, machine for splitting, L. Gathmann 36,712 
Hanger. See Pipe hanger. 
Harness pad, 8. Van Gilder 65 
Harness, rein guard for, J. Peterson wedi ST 
Harvesters, draught equalizer for, (. A. H. Lau- 

don Sh Ass 
Hat or cap, A. Brahadi .. , cosveee S7Q,708 
Hat wires, machine for bending, J Nutt 376.608 
Hats, mourning band for, J. W. Corey. Prey 
Hay manger, D. Cline 876,529 
Heater. See Water heater 
Heating furnace, air, A. B. Suith 376,682 
Heei trimming machine, F. N. Ethridge 376,433 
Hinges, manefacture of, G. Bayer 376,702 
Hinges, manufacture of butt, H. Hoffman, Jr 76507 
Hoisting apparatas, G. H. Halett 376,655 


Hoisting apparatus, F. P. Mills T6672 





574 | 
3652 | Plow, wheel, E. P. Lynch. 


576,556 | 


76,726 | Rice hulling machine, J. D. Belton 


| Rock drills, drift column or support for, P. Kelly. 37 


376,507 Pianos, lamp supporting device for upright, G. 8. 


BRGRGIEE. cocccockce scvcuhetotecncdceec + cceccoeseess 
Pile driving and well drilling machine, combined, 

Dr. BE, QURB occ ccecrcccnscesccececs cccccccccccceeves 
Pipe coupling, A. WIIDGT. ............cccceceeccneeces 
Pipe hanger, P. N. Kemway. ............<.<0.sceseess 
Pipe joints, tool for forming cold a A. 

Rankin.. se 


Plane, bench, 2. A. Traut. 

| Planter, combined corn and cotton, KE P. Lyneh. 
Plow, EB. Muraine............ pesces 
Plow, mole, Nowell & Wilson. oeeséee 
Plow standard, A. J. Nellis... 

Plow, sulky, A. Lindgren............... 


eoees S76 56, 
Pool ball box, F. Reinert 
Press. See Baling press. 
Printing presses, inking attachment for, J. R. 

Brodie oe : 
Protractor, 8. Darling suceuecsce eee 
Pulley lubricator, loose, R. A. Austin 
Pulley, self-lubricating, W. T. Carroll 
Pump, double-acting, D. Webster.... 
Pump rod attachment, windmill, W. H. 

ney 
Quiller, J. Nightingale 
Quilting machine, K. Zallud..... 
Rack. See Displaying rack. 
Radiator connection, G. A. Kiley..... 
Rai! loading machine, C. P. Tittle. 
Railway danger signal, L. T. Mann 
Railway snow plow and car combined, J. W ecley. 
Railway switch, A. J. Atkinson ‘ 
Railway switch frog, street, J. Hosa, Jr 
Railway system, electric, D. G. Weems ‘ 
Railway track scraper, H. M. Littell............. 
Railway, tube motor street, W. G. Creighton.. 
Reamer, T. R. Almond .......... 
Reamer, expansible, H. Cassidy 
Reel. See Hose reel. Yarn reel. 
Reeling machine, E. E. Bradley : 
Reeling machines, stop mechanism for, J. E. 
Atwood : ogee _— 
Regulator. See Draught regulator. 
Retorts, device for charging, A. Lentz 


Hi. Dab- 


Ring. See Key ring. 
Rubber dam clamp, J. H. Hatch...... 
Sash fastener, W. T. Davis 
Sash fastener, K. D. Hughes. 
Sawmill carriage, D. C. Preseott 
Sawmill feed device, W. H. Gibbes, Jr 
Saws, device for dressing and jointing the teeth 
of, W. M. Green 
Scale, automatic grain, M. E. Reisert.. . 
Seale beams, lever foot and fulcrum of, J. J 
Clarke 
Scissors and file, combined, C. 
Scoop. coal, F. B. Barrows... 
Screen, J. P. Harrison...  - 
Screw conveyer, L. Rossler 
Sewing machines, cutting mechanism for button- 
hole, J. G. Greene endwase 
Sheet metal knobs, manufacture of, C. Cc. An- 
drews 
Sheet metal splints, manufacture of, J. Pa Lee. 
Ships, etc., construction of, W. H. Daniels. 
Shutter worker, J. K. McGukin.... . 
Sieve, box, A. F. Purefoy 
Sifter, A. F. Purefoy , 
Signal. See Railway danger signal. 
Slate crinding or dressing machine, 8. 8. Marshall 
Sled, J. A. Crandall 
Sied, bob, M. &. Tyler 
Slideway, H. BR. Mathias... 
Sliding gate, A. W. Meek 
Soda water fountain, A. Christin............... ones 
Spark arrester, F. P. Ziegler 
Spirally welded tube, J. B. Root ion 
Spring. See Door spring. Vehicle spring. Wagon 
seat spring. Watch case spring. 
Stamping machines, etc., mechanism for electri- 
cally controlling, O. Mergenthaler......... 
Steam engine multiple cylinder, D. Wilkinson... 
Steam trap, H. Creamer.. oe 
Stirrup pad, Jennings & Alien.... .. 


P. Hawley. 


. 376,499 | 


. * 76000 | 


376,455 
a6 584 
37643 
S664 
376,448 
652 
S76, S08 
T6549 


| Yarn reel, C. 


376,428 


_. 376430 
.. 376468 
. es 


376006 


| 
. 376,710 | 








376,621 
376,451 
76561 
S76 444 
$76,008 


vee 376,465 | 
. 576,479 | 


Bri 6567 | 
xv 6,088 | 
376,429 
376,501 
876,427 


376,500 | 
376,571 


376,581 | 


. 376,626 | 


6.650 
576,437 


. 376,431 


56.64 


. 6878 


T6S2 


T6647 
Si6,679 | 


| Broadway, New York. 


876,513 
876,506 | 


. 56 AI 


376,438 
376,552 | 


376,435 | 


376,502 
76,606 | 
376,517 
576,539 
wt. 


376,537 


. 56,585 | 


376,492 
376,671 
S677 | 


S76 471 


376,680 













Holter. See Bit holder. Check rein holder. Cuff 
holder | Stocking supporter, A. M. Ziegler... 
Tioop for coopers’ ware, J. Leach S765 | Stove, W. Stephenson 
Hove reel, J. H. Bacon ; JST | Stove burners, valve mec hantem for vapor, ‘Dene- 
Insect poison distributer, B. 4. Leathers S68 ler & Rappel 376,518 
Insect powder distributer, (. H. Leggett SAG | Stoves, feed regulator for oil, F. 8 Mason. pees S76, 446 
Key ring, register, W. Scott 316,453 | Supporter. See Stocking supporter. 
King bolt for vehicles, LD. Lb. Whitney THS18 | Suspension device, N. Jemkins..................... 376,687 
Lamp, ©. H. Lyman 6.716 | Switch. See Railway switch 
Lamp socket and electrical converter, combined | Table. See Folding table. 
incandescent electric, EF. A. Colby S655 | Table leaf support, F. A. Harter.................... 876,504 
Lamps, adjustable reflector and hood shade for, Tamping tool, Waldron & Boller ~-» 376565 
K. M. Wanzer Telegraphic apparatus, 8. B. Whitehead.. . 6S 
Lantern, signal, Beard & Raymond 3| Telegraph repeater, J. Kolzer 376,661 
Lanterns, pictere holding disk for magic, G | Telephone, magneto, F. H. Brown.. 57,706, 376,707 
Carette 6681 | Telephone receivers, support for, Thurber & 
Laryngoscope, J. Leiter 376.601 McCornell 376,615 
Latch, gate, W. BR. White 374.548 | Terry fabric, F. Leake ane . S664 
Lathe, button, fF. A. Merwin TEAMT | Thill coupling, Miller & Wright ec 376,608 
Leather and other materials, machine for orna- Thills, safety suap for carriage, H. H. Brown...... 376.462 
menting, BE. B. Stimpeon 6,618 Timing horses, mechanism for, Leonard & Kettle- 
Light. See Vault light well ° 376,602 
Lithographic surfaces, preparing. E. 0. Schmiel.. 376.554 | Tire tightener, 8. D. Tomlinson. peees . 64 
Locomotive brake, FE. Beals (r) W324 | Tongue support, vehicle, G. F. Litchard S76 987 
Lovomotive engines, whistle recorder for. Hough- | Tooth crown, artificial, J. E. Low 576.63 
ton & Fox H6525 | Toy money box, J. H. Bowen T6628 
Labdricator. See Puiley lubricator. | Toy, musical, C. D. Rogers 76,611 
Lubricator, W. M. Derby 36492 | Toy, walking, G. T. Fallis 376,588 | 
Labricator, (. H. Parshall TH,56 | Traction engines, differential gear for, BE. Kite.... 376. 528 
Measuring and cutting fabrics, machine for, Trap. See Steam trap. 
Dille & MeGuire TH fAl | Treadies, foot holder for, C. 8. Wardwell 576,568 
Messuring and cutting fabrics, apparatas for, | Tricycle, G. W. Rodecap S76,551 
Diille & MoGuire - 7662) Triple expansion engine, M. T. Davidson... . 6 | 
Metal, ornamenting. G. Matthews 56,06 Trough. See Raves trough. 
Milk, apparatus for condensing and carbonating, Truck, traction, W. H. Bedell aul 
0. Von Roden 764% Tube. See Spirally welded tube. le 
Milk, condensing and preserving, ©. Von Roden.. 3% 4% | Tube expander, Richards & Huber . STR ASS 
Mining machine. EB. Moreau 776.719 | Tubing, making spirally welded, J. B. Root... 376,681 
Moulding machine, B. L. Bradley 376,74 Type writing machine, G. W. Baldrige 376024 
Mop wringing attachment. C. L. Fortin S471 | Type writing machine, W. J. Barron 376.701 
Motor. See Water motor Type writing machine, E. C. Locke 376,715 
Music folio, Gronert & Conn 5648 | Umbrella, J. C. Warren STARR 
Musical instrument. A. Lowmiller AAS |) Valve, ae electric, C. J. Hexamer s7e.a8i | 
Musical instrument, mechanical, W. B. Tremaine 376,725 Vauit light. ’. Haldeman 76,640 
Nail, E. Wilder S4,40 | Vehicle, engine driven, G. Daimier.. re 8 
Nailing machine, E. Wilder 376,619 | Vehicle running gear, C. C. Caner 378.510 
Oil distributing bomb or case, B. Arnold 376,58 | Vehicle, spring, A. Bink f 36.435 
Ol préss box, G. W. Hatfleld 76488 | Vehicle spring, J. R. Locke 376,443 
Packing case, J. Davy FHS | Vehicle spring, J. W. Sullivan seh 
Pad, See Harness pad. Stirrup pad. Vehicle, two-wheeled, KB. F. Rix x 7eaae | 
ange ten om —— C. P. Thresher 376,687 | Velocipede saddie, E.G. Latta whan | 
‘an vaporating pan i Vent plug for kegs and casks, W. F. Class oe» S665 | 
Parte, adhesive, M. W. Marsden . K6AG | Ventilating apparatus for railway cars, factories. | 
Paw! and ratchet t mechanism, R. J Ballew........ 86461! ete. J. D. Voak ............. ‘ 
Peretl, copying. C. Waipuaki. 176,486 | Vieo, R.E.M. Bain...” ... pond 
Pigno action, @. Harcourt........ 7447’ Wagon seat spring, J. F. Moore...... .. 578,718 





Wire, machine for forming fabrics from, Stover & 


WINE. .... os cccccccccccccvereserceeeeees eoeneeres 
Wire tightener, J. W. Wear........«+e+e-s+0+ 376,06, 376,606 
Wrench, H. W. Atwater... .....-.c<ccccceeee eves . 376,504 
Wrench, H. D. Come. ..........--s0ssseceneereeerees ... S65 
Wrench, V. J. Van Horn ° 





B. FOster. ..... 6. cee ccccceeneeencereeneee 


DESIGNS. 


Diah, J. Slater... nee .cccccccccccseseeeee 






Watch case spring, C. G. Harstrom .......--++++++- 876,524 C0’ 
Water heater, A. A. PUQTOS.....0..0<-.0.0cseeeeeeees 376,545 SEBASTIAN, MAY & $ 
Water motor, BE. F. Ranks. .......---++- .. 376,610 
Waterproof garment, C. W. Morrison . 576,720 Foot & 

| Water tube boiler, sectional, E. ome pe baedebasde 376,483 ) 

hing apparatus for granular a powdered Power 

ee LE. BR, GanyOST........cccccccceeseees $76,683 | Drill jhe pa Creche, Dale, 
Wheel. See Car wheel. Paddle wheel. | _- pa gy A = a 
Whiffietree, F. R. Willson, Sr... ....----.eeceeeeeres 376,462 teurs) caaiiekaaa we Be 
Wire coiling machine, D, F. Stambaugh............ 376,686 165 W. 2d 8t., o: 





ORNAMENTAL DESIGN, PRINCE 


ples and wis F. Day. The second of 
oe eee rubject, dincussing the lines 
upon which ornament can be buted. 

tained in SCIENTIFIC AMERICAN SU PPLE- 


MENT, No. To be had at this office 
and from 











Memorial tablet, F. A. Green ee 
Tooth powder holder, C. L. Bartiett,......-.---.+++ 


TRADE MARKS. 


Cigars, cigarettes, and chewing and smoking to- 
bacco, Pemberton & Hill Tobacco Manufactur- 
ing Company...... Ls peenteabatetneinedvetns 145,111 

| Cloaks, Siegel, Cooper ‘ Co. Vina pneneeecesbeunaneneeniie 112 

Cloths, cashmeres, velvets, socks, stockings, and 
gloves, dress, Bloomingdale Brothers........... 

Cotton, spool, A. King & Co ........ ow 

Drugs capable of trituration and of being formed 
into pills or pellets, A. 8. Neweomb..........++++ 15,110 

Fertilizers, Bowker Fertilizer Company.........---- 16,105 

Horse blankets, covers, and nets, saddle housings, 
lap robes, and lap dusters, W. Ayres & Sons.... 15,100 

Horse blankets, W. Ayres & Soms.........-..----++++ 44,101 

Liniment for internal and external use, L. Fisher.. 15,108 

Medicinal preparation for use in certain named 
diseases, J. T. Davenport... .....--.-.cceceeeeeeees 15,104 

Mince meat for pies, Henderson, Adams & Co...... 15,107 

Rope for transmission of power over pulleys and 
for hoisting purposes, Dodge Manufacturing 


COMPANY...........-.seececceerercececerenscsccssees 15,166 
Sewing machines, Williams Manufacturing Com- 

PANY. ...cccccecccccceves seeeeeeeeeeeere seeerecerees 15,114 
Woolen wearing apparel. certain, R. Slazenger. .... 14,114 





A \ eutennll copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1864, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the cost will be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 
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5 cents a line. 
1.00 a line. 

The above are charges per agate line—about eight 
words per line. This ne notice shows the width of the line, 
and is setin agate type. Engravings may h adver- 
tisement+ at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received a* publication office as early as Thursday morn- 
ing to appear in next issue. 








COUNTERSINK and DRILL COMBINED. 





The Countersink Sioume © the Drill, the job is finish- 
ed at one counse. y cena e adjusting of too.s and 


work twice. 

Wiley & Russell, Mfg. Ce., Greenfield, Mass. 

FOU CAULT’S CURREN ‘TS.—A PAPER 

by Dr. A. Von Waltenhofen. describing a wt ony 

a he Feocusticn of Foucault's currents 3 fig- | 
ained in SCIENTIFIC_AMERICAN ee aies | 

MENT, vm all newsdea Be ) ena, To be had at 

and | from ne 













OT POWER 
MACHINERY 


ES, SAWS, etc. 
fee Worxsuop. 


ma bs Iron : Wood. 
orke ‘ools, 

Bend for Catalogue. on. 
J. J. WATROUS, 213 
Race St., Cincinnati, @ 


ASPH ALTUM AND THE PITCH LAKE 
of Trinidad.—By W. 0. Crosby. oh eh of bitumens, As- 
prettam. where found. The e of Trinidad 
A the pitch is quarried. Orisin © of the lake. Contain- 

ed in SCIEN Terie AMERICAN SUPPLEMENT, No. 605. 
Price 10 cents. To be had at this office and from all 
newsdealers. 





xcavaterCo. 
fork. 








LIMITING NUMBERS OF TEETH IN 
Gear Wheels.—A valuable paper by George B. Grant 
treating of the different tr2 « determining the 
limiting numbers of teeth in Is when small 
inions must be used. The c cycioidal system. The in- 

rehangeable vulute system. The non-interch ble 
volaee eos system. Unreversible teeth. With Il ures. 
Contained in the SCIENTIFIC AMERICAN SUPPLEMENT, 
No. 592. Price 0 cents. Tobe at this office and 


es 
BARREL, KEG, 
Hogshead, 
AND 


STAVE MACHINERY. 


Over 5% varieties manu- 
factured by 


E. & B. HOLMES, 
Chamiering, Howeling, and Croing. BUFFALO, N. Y. 


FIFTY YEARS’ PROGRESS IN TELE- 

hy.—By W. F.R.S. An f= | his- 
Corical pa: paper. ‘tiprovements Tele- 
phones, Pneumatic telegraph eet tele- 
graps. Capital invested in te n ScI- 
ENTUFIC AMERICAN pt gene! « Price 10 
cents. To be had at this —~ ty pe k, 


SCIENTIFIC BOOK 
CATALOCUE, 


RECENTLY PU pasey- pnedll 


Our new catalogue conteintes over 100 . includ- 
ing works on more than fifty different sub. ” Will be 
mailed tree to any address on application. 


MUNN & CO., Publishers Scientific American, 
361 Broadway, New York. 


THE NEW CROTON AQUEDUCT.— 
Detailed oe of the great aqueduct now bel 

















constructed ncrease the t+ ~ ay <e New Yo 
City. and also of the great dam which gopened to 
build across the Croton River, at Quaker bi With 


engravings and a map. Contained in SCIENTIFIC y AMERI. 
CAN SUPPLEMENT, No. os. 10 cents. To be 
had at this office and from all newsdealers. 


Punching Presses 
DIES AND OTHER TOOLS 

ee ee 
Sie & Peter Pe Ce, 
Branch Oftice and Factory, 3H, 6 & aM Center 8t, N.Y. 
GOING INTO THE POULTRY BUSI- 


ness.—A paper by P. H. Jacobs, sovtevine te commer- 
cial aspects of —_ ae giving many usefu! 
‘ontained Sa 



















hints upon_ the ENTIFIC 
AMERICAN SUPPLEMENT No. nts. To 
be had at this office and from all newsdealers. 

ight and pro. 


$10.00 to $50.00 s:**.: 


ness. Magic Lanterns and Views of popular sub- 

oe. Catalogues on a omg Part 1 Optical. 
sthometion S 3 Meteoro Noten 4 Magic Lanterns, etc? 

L.. MANASSE, SS Madison Street, Chicago, Il. 


OUTLINES OF A NEW ATOMIC 

Theory.—A paper by Dr. T. i Phipson, putting forth a 

new atumic theory, which dues not necessiiate an’ 

change in the nomenclature or teaching of chem- 

ry. Contained in_ SCIENTIFIC AMERICAN SUPI'Lr- 

=awe. 565. Price 10 cents. To be had at this 
a ben all newsdea ers 


Sf naeoemeanmE: 
STYLO & FOUNTAIN PENS, sii: 


~ C aries 3 wate ay | —_ best 
q y &o ‘en. 0, fountain, and up. 
agi ULLRICH & con, 106 Liberty St., N. Y 


AN IMPROVED ARMY FILTER —DE- 
scription of avery effective portable filter. devised by 
Mr. Maignen for army use, but likewise adapted for the 
=~ of wine and spirit merchants and brewers, and for 
a purposes. [Illustrated with 8 engravings. 
Contat in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
pp cents. To be had at this office and from 


& New Catalogue of Valuable Papers 


contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 
free of charge to any address. 





} night. A 























Ntl Brice Machines, Driers & Rilus'S2 


Gregx’s Stee] Brick Machines, Front Ornamental ; 
Gregg’s Clay Crusher Roller Mills: ‘Gr "s Disinte- | 
rating Mills; Gregg’s Steam Driers for rich, Tile, 
“amber, Paper, Fabrics, ete.; Gregg’s Brick Kilns, Di- 
rect, Down Draft, and Com rtment ; also, Hydro-Car- 
bon Furnaces. Plans ons Specifications by competent | 
bar neers for ates 

a ay NOPAGC) FURING co 

23 W Wa nat St., Philadelphia. Pa., U. 8. 


~ To Business Men. 


The value of the ScrENTIFIC AMERIC 
tising medium cannot be overestimated. Its eireulatinn Dese 
is many times greater than that of any similar 
now published. It goes into all the States and deorne, 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a nted news- 
per. He wants circulation. This he when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent intinence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, =e 
selecting a list of publications in waica you decide 1 
for your interest to advertise. This is frequentiy ‘ann 
} as Ly be — tne agent gets a larger eeten 
rom the papers having a smui! « 
ed on the SCIENTIFIC AMERICA — a 
For rates see top of firrt eubuann of this page, or ad- 


MUNN & CO., Publishers, 
361 way, New Yerk. 











MUNN & CO.. 3%] Broadway, N. Y. 


OTES ON THE PANAMA CANAL.—A 
R. N. Boyd, M. Inst. C.E. Acseriving the present 
condition of the work on the Cana:, and discus- 
sing the question as to the ay it will take to complete 
the work at t Y= t rate of {llustratea 
TT No.” 96. ed in Be B loa iS 2y this 
*. ' ice at this 

| office and fro 03 a Le 














DRY AIR REFRIGERATING MACHINE. 


Dessrtytiee of Hall’s improved horizontal dry air refrig- 
erator, to deliver about 10.000 cubic feet of 
cold air per hour, when running at a of 100 revolu- 
tions per minute, and ca: .7y- mpera- 
} Td oft w shove’ Pk. oT — =~ oa, 

and side elevation e 
paca I illustrative of its perf tained in 
SCIENTIFIC AMERICAN SUPPLEMENT, (09. 28S. Price 
To be had @ this office and from all news 


10 cents. 
dealers. 
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Srientific American. 





A NEW AMERICAN BOOK 
pare et Be: 


vinerals, Mines, and sean 


JUST READY. 
—_—-— 


Prac Manual of Minerals, Mines, and Min 
Cc A erate sugcestions as to the localities and 

ons of all the useful Minerals, full description of the 
—— effective methods for both the qualitative and 
merntitative analyses of each of these minerals, and 
hints upon the various operations of mining. including 
ehitecture and construction. By Prof i, 
Aa ee in ‘onarast rings, none ——_ steel 

strated b: . 
ee rice * of postage, to any address 
ori 
7 ON Tr ri —PaRT l. MINING, MINERALOGY, AND 
EcoNOMIC TREATMENT AND HISTORY OF THK USEFUL 
MINERALS. Mining, Mineralogy, Preliminary Princi- 
sles and Preparations, Economic Treatment and Ilis- 
tory of the Useful Minerals, Guid, Silver, Copper, Nick- 
el. Lron, Tin, Zine, Lead, Manganese, Platinum, Iridium, 
Mercury, Antimony, Bismuth, Chromium. Co Co 
rundum and Eme Pumice Stone, Infusorial Earth, 
Griodstones, Bubrs' ones. the Diamond. 
Part Il. MINING WORK AND ARCH!ITECTURE, IN- | 
cL DING VARIOUS SUGGESTIONS, WITH DESCRIPTION | 
ASSOCIATED APPARATUS AND MACHINERY. Min- 

ing Construction, and Machinery. [This part comprises 
@) pages, illustrated by 165 engravings, with details too full 
to he comprised within the limits of this advertisement.) 
Appenpix. Sinking Artesian Wells, Oil and Gas 
Wells. Index. 

An illustrated qtrouler, 6 paee., 4to, giving Loe 
gine of Contents of this volume, will XV ~ age 
to any one én any part wns cotd ake olden » & letter. 

[#” The above or any of our Books sent by mail fee ‘ff 
Postaje, at the publication price,to any address in 
world 

tz” Our New Revised Descriptive Catalogue of Practi- 
cal and Scientific Books, 8) pages, 8vo, and our other Cata- 
logues and ¢ ‘irculars, the all the branches 


whole 
A ence applied to the Arts, sent ont on 
rd cape me a any part of the world who will fu Be wx 
address. 
HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers, and Importers, 
810 Walnut St. Philadelphia, Pa., U. 8. A. 


SHIELDS & BROWNCO. 


Manufacturers of 
Sectional 














—FOR— 

Steam, Gas and Water Pipes, Drums, Heaters, ete. 

The Best Non-Conductor of Heat &Cold in the World. 
Send for illustrated descriptive Circular, and name this paper. 

143 Worth Street, 78 and 80 Lake St., 
NEW YORK. CHICACO. 


CENTRIFUGAL EXTRACTORS.—BY 


K. F. Gibson. A eneise explanation of the principles 
underlying the working of these paratus, and the 
consideration and laws g@agerning the shape, size, ma- 
terial,etc. With 38 engravi of apparatus. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 61° and 
613. Price 10 cents each. Tobe had at this office and 
from ail newsdealers. 


STEAM HEATIN 


ings of any size or description in any part of the coun- 
try, fitted in a first-class manner for heating by Live 
Steam—low pressure circulation or in connection with 
return trap—-Exhaast Steam, or Hot Water. 
ROOMELL & SANK, YORK, PA, 


St NL IGHT COLORS. —A PAPER BY 
Capt. W. De W. Abney, explai the cause of the 
red appearance of the sun in a fog. ith 2 ao. 
Contained in SCIMNTIFIC AMERICAN SUPPLEM 
No.3}. Price 10 cents. To be had at this office and 
from all newsdealers, 


Barnes’ Foot-Power Machinery, 
Complete outfits for Actual Worksnop 
Business. d what a customer says: 

“ Considering its ca ty and the ac- 
ecurateness of your No. 4 Lathe, I do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simp! v elegant. 1 can turn steadily 
fora whole da pas at night feel as 








ENGINEERS AND 
Steam Fitters. Build- 








little tired as i had been —— 
around.” Beseript ve Catak and 
Price List Free. F.& JOHN SARXES 


Co. Address 19% Main 8t., Rockford, Ill. 


WHAT AMERICAN ZOOLOGISTS HAVE 
Done for Evolution —Ry Edward 8. Morse. Address of 
the retiring president of the American Association for 
the Advancement of Science, New York, Aug. 11, 1887. 
An interesting review of ten years’ work performed by 
American Zooiogists, Contained in SCIENTIFIC AMERI- 
CAN SUPPL -~—— Nos. 607, GOS and 609. Price 10 


= Re ach. T had at this office and from all news- 








OTTO GAS ENGINES, | 200» 


Over 25,000 Sold. 





“ASBESTOS 


BRAIDF™ PACKING, MILL BOARD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES. 





CcumA zEZ2NOCH 





PIPE COVERINGS 


Made entirely of ASBESTOS, 


Absolutely Fire Proof. 


=x. Sts sST., NW. Y. 


co., FOOT 
BRANCHES: Phila, 34 S. 2d St. Chicago, 14 144-146 E. Lake St. Pittsburg, 37 Lewis Block. 


|COSTS IN MANUFACTURES.—A LEC- 
eam team ture by H. Metcalfe, U. 8. A. delivered in the Sibley 
| Cottere course. ae elaboration of a system for the 





f»ctories and employes. A valuable 





We build Automatic Engines from 2 to 200 H. Pi 
equal to anything in market. 
A Large Lot of 2, 8 and 4-H. Engines 
With or without boiJers, low for cash. 


B. W. PAYNE & SONS, 


Box 15, Elmira, IW. =- 


PROPULSION OF STREET CARS. RS.— 
paper ly by A. W. Wright. in which an endeavor is made 
é solve the problem as to the amount of power required 
| to start a street car and keep it in motion under average 
conditions. Contained in SCIENTIFIC AMERICAN SUP 
PLEMENT, No. 533. Price 10 cents. To be had at this 


office and cent 1 newsdealers. 
CURTIS 











THE 
RETURN 
STEAM TRAP. 


For returning steam condensed un- 
der pressure automatically into the 
boiler, whether taken from above or 
below the boiler lever, without loss 
or waste. Manufactured by 


THE CURTIS REGULATOR CO., 


BOSTON, MASS. 
Send for Circular No. (9. 


RADII OF CURVATURE GEOMET- 
woaly considered.—By Prof. C. W. MacCord. A paper 

—. of the path of a point on a connecting rod. 
With 3 figures. me aeree in SCI@NTIFIC AMERICAN 
pL 595. Price 10 cents. To be had at 
this office and 1 from all newsdealers. 








: 














PHTHISIS.—A PAPER BY DR. H. C. 
Wood, describi in detail the new treatment of con- 
sumption by sulphure hydrogen. Contained in Sct 

he AMERICAN SUPPLEMENT, No. 594. Price 10 
cents. To be had at this office and from all newsdeal- 


The undersigned makes the introduction of American 
Inventions and Valuable Novelties in Europe a special- 
ty, and returns to Europe again in February. Referen- 
= y German 4 or Business house in Cincin- 

io. Corres dence solicited 
ARMIN TEN (ER. 203 Vine St., Cincinnati, 0. 








tion of the Lewis Bartlett process, by Watee Ramsay ; 
illustrated with 9 engravings. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 593. in B, 10 cents. 
To be had at this office and from all newsdealers. 


CUTLER’S 


POCKET INHALER 


Carbolaie o of Iodine 
INHALANT. 
for Ca- 
















up a Cold at once. The Kine of © 
A few inhalations will correct t 
Breath. Carried dily as a penknife. slwars ready. 
Approved by physicians. Nearly Half Million sold. 
Sold by Druggists for 81.00. By mail $1.25. 
W. H. SMITH & CO., PRrop’s, 
410 Michigan St., Buffalo, N. Y. 


GOVERNMENT BREEDING FARM FOR 
Cavalry Horses.—A paper by Lieut. 8. C. Robertson, U. 
SA.  catlining a shee ~ 4 the establishment of a breed- 
ing farm for horses maintained and controiled by the 
overnment, and discussi the economic features of 
fhe scheme. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 606. Price 10 cents. To be had at this 

office a and ‘from all newsdealers. 
co P 1 ER R 


FAST AUTOMATIC CoPreR 


te lly with wonderful precision and rapidit 
PA AST AUTOMATIC » 2 New Chambers di. N. Y¥. 












Fork GN TRADE 

JouNn G. ROLL BTS Limited, London, England, ‘an 
old established and rel liable House, are well situated to 
represent American Manufacturers in the sale of their 





Horizontal ..... Otto .. Gas Engines. 
ertical..... Otto....G 

Twin Cylinder..Otto... i 

Combined....... Otto.. and a 

Combined....... Otto.. —. ie 
OTTO GAS ENGINE WORKS, 

CHICAGO, PHILADELPHIA, 








New York Agency, — 
e reet. 


GLASS. — ABSTRACT OF AN INTEREST- 

4 lecture upon the subject, delivered by Graney Lup- 

o M.A., before the Lee Philosophical ety. 

Contained in SCIENTIFIC AMERICAN SUPPLEMENT 

Xo. 592. Price 10 cents. To be had at this office and 
‘om om all newsdealers. 


MODEL and g_ Send lorCircwiars. 


XPERIMENTA ¢£.Jonesé6ra 


WORK iiehin:. 








— Pee! 


roducts in Foreign Countries. wag vd American 
end English reference if required. Address direct, or 
American Office, 4 Stone Street, New York City. 


$1,000 REWARD |! g 


4, Reward for a cough or 
of disease excepted is RR can 


pot be relieved y “sample free.) Addrens . X. Stone's 
afers. m 
TONE MEDICINE CO- Quincy, Ii. 





LEAD SMELTING.—A FULL DESORIP- | 


iP paper. ne in SCIENTIFIC AMERICAN SUPPLE- 
0. 605. Price 10 cents. To be had at this office 
and i trom all newsdealers. 











GOULDS & AUSTIN, 










G MANUFACTURERS, 
qor «vt 167 & 169 
or gst LAKE STREET. 
—.. bg CHICAGO, ILL. 
“ee EXCLUSIVE 
wn yo TERRITORY 
w 
«yn GIVEN TO 
° ACTIVE 
ye 
¥. AGENTS. 


PATEAT RIGHTS FOR SALE 


APPARATUS FOR BUILDING 


WOMGRETE BOCLDINGS AND WALL, 


County Rights, $50. State Rights, $500. 
See descriptive notice in Sc1. AMERICAN, May 22, 1886, 
Send for circulars. Ransome,42 Montgomery St., S.F.Cal, 


ALCOHOL, SWEET Por ATO. — AN 
account of a new industry roes established at the 
Axzores—that of the dist! aon. "e “‘nicoho! from raw 
sweet potatoes, Contained in SCIENTIFIC AMEKICAN 
SUPPLEMENT, No. 57:2. Price 10 cents. To be had at 
this office and from all newsdealers. 





The Draper Reading Thermometer, 


This thermometer gives 
apermanent and continu- 
ous record in ink of the 
temperature. The chart 
indicating hours ofthe day 
and days of the week gives 
the degrees of temperature 
from 3° below zero to 110° 





| 
| above. All instruments 
are acoussnely adjusted 
and warrant The re- 
cord is easily read and ab- 
solutely correct. Sold by 
the leading instrument 
dealers and opticians 
throughout the ny 
States and 

The DEAPER. 
MANUFACTURING CO. 

Owners of the United 
States and foreign patents, 
12 Front Street, New York 
Copyrighted. 


g 





Size 4x2) in. Patented. 





PNEUMATIC DYNAMITE TURPEDO 

Gun.—An exhaustive account of this new ty ct and 

of the experiments made LN. ~Y with 

tion and fllustration of a 
Con poined ae cTENTIPIG MEUICAN eae. 

PLEMENT, No. 593. Pri To be had at 

office and from all souedesine 


VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 


PROVIDENCE, K. I. 


DROP OILER FOR 
fine machinery, ty 
—_ etc. Nol 

or coagulati on, 


Discharges ae ini just on spot wanted. Free ‘ed mail 
for Be. B. G.I , 17 Maiden Lane, New York. 


PANAMA CANAL.—A PAPER BY DR. 


W. Nelson on some of the difficulties to be overcome in 
the prosecution of this work. Damming the C 
River. Extent of the earth cutting. Ocean tides. The 
mate. Prevalent diseases. Cost of the canal in lives. 
Surruemest, N Gos. Price Weents. ‘To be had at 
oO. " ice W cents. ° at 
this office and from al) newsdeaiers. 


2nd m@cse~ MACHINERY 7) § 


N. ¥. Mach’y Depot, Bridge Store 16, Frankfort St., N.Y. 














Encyclo- Diamond Book free, 
of Lich and ~ for 

Vv ightning mailing it. 

* “17 .. 0% Aauien 
WELL ELL Well Wor! 

TOOLS, Machines Aurora, Ill, 





THE COPYING PAD.—HOW TO MAKE 


and how to use; with an engraving. Practical directions 








CASTING METALS UPON ON COMBUSTI- 
ble Materials.—A paper by A. E. Outerbridge Jr., de- 


scribing a casting iron and other metals u 
lace, embro “ rox and other combustible 


ideries, fern fronds, 
materials. With 4illustrations. Contained in SCIENTI- 








RESE RVOIR DAMS—A PAPER BY 
puvid (revel, describing the prominent features of the 
With 33 masonry und earth work dams of the world. 
CAN Sori enone, Contained in SCIENTIFIC AMERI- 
had at this Office and eh, eR Eo Gamee, To be 


PERFECT 


NEWSPAPER FILE 
pen Eatent Fue, File, for has been recently. Tmproved 


ERICA and reduced. Subse he SCIENTIFIC AM- 
upplied fe ee NTUPIC AMERICAN 1 SUPPLEMENT can be 
oftkce od fee fe ~ the one dey TH, of $1.50 ‘de A mae, oF the 
SCIENTI EM AME gises inscription 
RIC. nN Necessary for 
wy A) who wishes to ~ aN ge 


MUNN & CO., 


Publishers Scra ‘TrFrc AMERTOAN 


CONSUMPTION, 2-22" 
~~ penta g 


A late diseo 
ditions for keaneamable bottle free with treatiae 


MF. treatment. Gi 
@, NOETLING & O0., East Hampton, Cons, 






















FIC Aumaooas © pore EMENT, No. 601. Price 10 cents. 
for Hot or Cold, Fresh or 
Salt bn for ( jils, jor ke 


and from all newsdealers. 
Sif sce Pum Cer oe for 
Acids; ners, Sr 


ete. Vacuum Denes —r) ‘tbe 


a eal oul Liquid ait Gas 


highest epcenct wil ter Press Pumps. o. 
and Acid Blowers. Air Com 












pressors. 
Bunt sy GUILD & GARRISON, 4-H N.Y. 








ON 30 DAYS’ TRIAL. 








Piiapessinec hess 
~ | 


ees 





how to wapere the the gelatine pad, and also the antiine ink 
by whic are made; how to apply the written 
letter to the ; bow | to take off copies of the letter. 
Contained in VENTIPIC AMERICAN SUPPLEMENT, No. 
438. Price 0 ce For sale at this office and by all 
newsdealers in all 5 —4 of the country. 

SxCeLaae BLACK COPIES 0! written or 


drawn with any Pen (or Type Weyer iter) by the Patent 


ynamite cruiser. a oe 






CAPIT, 
Avg 4 PAID IN 67" YEARS. 
ane Mocenow. best. 
PRES'T, *) Wm. B.CLani, Ante 










Proposals for Teols for the Navy Vard, Ports- 
moath, Virginin.—NAVY DrePpaRTMENT, Wash- 
ington, D. (.. January 12, 1888.—Sealed proposals will be 
reccived at this Department until 12 o'clock noon, on 
Thursday, the ist day of March, 1888, at which time jand 
ene a will be opened in the presence of attending 
idders, for furnishing tools and materials required by 
the Bureau of Construction and Repair, and for the de- 
livery of the same at the Navy Yara, Portemouth, Vir- 
ginia. Printed schedules i. varticulariy dese ribing the 
tools, blank forms on which proposals must he made, 
and all other information esseptial to bidders can be 
obtained by regular dealers in, or manufacturers of, 
the articles required, on applicat on to the C oromandant 
of said Navy Yard. Proposals must be made in dupli- 
cate, and enclosed in sealed envelopes marked “ Pro- 
Posals | for Too!s for the Navy Yard, Portsmouth, Vir- 
nia.” and addressed to the Secretary of the Navy 
avy Department, Washington, D. (.. All bids must be 
accompanied by either plans or de sertptive cuts of the 
———_ tools which the dealer offers to furnish. The 
retary of the Navy reserves the right to reject any 
or all bids, in whole or in part. as. in his jadgment, the 
vemeeme * ot the Government may re oe. 
LLIAM C, WHITNEY, Necretai vy of the Navy. 


NAY AVY DEPAKTMENT, WASHINGTON, December 
30, 1887.—The time fixed by this Department's ad vertise- 
ment. dated November 2, 1887, for receiving pro als 
for 6-inch gun lathes, and's! otter, is hereby extended to 
Ro peck noon, February 2, 18%, at which hour the 
openta of the bide wi! , 4% pate. WILLIAM CG, 

EY, Secretary of the N 











TABASHEER, RELATION OF TO MIN- 


era! Substances.—An account of a curious substance 


secreted by. the bamboo. Its physical properties and 
chemical! composition, and its appearance under the 
microscope. ith one figure. Cuntained in Scie TIFIC 
AMERICAN SUPPLEMENT, No. 595. Price 10 vents. 


To be had at this office and from all newsdealers. 


BEFORE YOU BUY A BICYCLE 


OR GUN send stamp to A. W. GUMP, 

Dayton, Ohio, for new and second- hand 

price list. REPAIRING AND NICKELING, 
SECONDHAND BICYLES, GUNS 

and REVOLVERS taken in EXCHANGE, 


_ » 7 r 

THE ECLIPSE OF ALGOL, WITH THE 
latest Determinations of its Distance and Dimensions, 
--By Royal B. Hill. An interesting account of recent 
studies of the variations In intensity of the star Algol, 
with a discussion of its orbit and that of its satellite 
How a cardboard model of the phenomena of tts eclipse 
may be made, ‘\\ ith 8 figures. ‘ontained in ScieNnTIFIC 
AMERICAN SUPPLEMENT, No. 558. Price 0 cents. To 
be had at this office and from al! oewsdealers. 


WANTED rr machine for automatically gum- 
@ ming and jabeling pac kets, 5 inches 
long. Send sketch and full particulars to CADBURY 
Bros., Bourneville, Birmingham, England. 





WA NTED. —Price C atalogues « of 7 kinds of Machi- 
nery and Tools, large and small. POLLOCK, Gen’ 
Machine Agent, 30 N. Spring St., Los ‘ian Cal. 


FOR SALE.—Quarter to half iuterest in Patent 
Regulator, to party capable of pushing gas saving appli 
ances. Purchase money will be invested in stock of 





company. Address PH LPS, 120 W. 70th 8t., New York. 


is RAILWAY AND STEAM FITTERS’ SUPPLIES 
Rue’s Little Giant Injector. 
SCREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN 8, URQUHART, 46 Cortiandt 8t., N. Y. 


CLARK’S NOISELESS RUBBER WHEELS 


Ne more Splintered Kieors. 
Different Styles. Catalogue Free. 
GEO, P. CLARK, 

Wirdser Locks, Ct. 








PH Oo T 0- ENGRAVING PROCESSES. = 
Pull “dalle ct each. Gontatved in SotkwrrFie AMERI- 
CAN SUPPLEMENT, iF Be. GES. . Price 10 cents. To be had 
at this office and from all newsdealers. 


PHONOCRAPHY : 

HONETIC SHORT HAND 

Gelé-conche, Send for Catalog. Address | 
he Phonographic Institute, Cincinnati. 


The cientific fj merican 
PUBLICATIONS FOR 1888. 


The prices of the different publications are as follows: 


RATES BY MAIL. 


The Scientific American (weekly), one year $3.00 
= Stentiie American Supplement (woetty ), one 











Only ualed by 
Lithography. 
Specimens Free. 


AUTOCOPYIST Co., 166 William Street, New York. 





TELESCOPIC OBJECTIVES AND MIR- 
rors. Their nogeention ani and testing.—By H. Grubb, F. | 
= 8. An in escription of the processes now 
prefaced in the — t—..- of telescopic objectives, | 
—_ a short history of the manufacture of | 
teined in sae Tre AMERICAN SUPPI. = | 
i ‘Nos. 48 and 549. Price, l0cents each. Tobe 
obtained at this office or from any ne wsdealer. 


RHEUMATIC RHEUMATIC F'DET 


~ in aday alleviate UOFte) quickly cure any case 
of Rheumatism, even if chronic. oy | purely 
vegetable; guaranteed harmless. We send, sample | 


for one week, s Ley oe receipt of eight two- 
cent stamps for postage an 
| GALENICAL MEDICINE CO., New Haven, Conn. 

















ICE & REFRIGE 








RATINGS eskt | CATARR ES 


5.00 
The 80 sonite American, Export Edition (monthly) , 
one year, ° 5.00 
The Scientific American, Are hitects end Butlders 
Edition (monthly), one year, . 2.50 
COMBINED RATES. 
The Scientific American and Supplement, . ° $7.00 
The Scientific American and Architects ane Build- 
ers Edition, . 5.00 
The Scientific Amerie an, Supplement, and “are ‘hi- 
tects and Builders Edition, . 9.00 


Proportionate Rates ‘fer sia Months 


This includes postage, “hich we pay. Remit by postal 
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This widely cirenlated and splendidly illustrated 
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teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
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AMERICAN a popular re-wme of the best scientific in- 
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neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photogr«phy, 
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